MMHUCTEPCTBO MPOCBEILIEHUS POCCUNCKOI ®EJAEPALIUU

H(41)20Y "I'umua3zust um. B.B. laBbiioBa"

PACCMOTPEHA COI'JTACOBAHA YTBEPXJIEHA
PykoBogurens MO 3am.aupeKTopa Hupekrop
NBanosa O.C. [Ipynnukosa C.B. Cynrarymnuna T.A.
[Tpukaz Ne [Tpuka3 Nel02 [Tpukas Nel02
oT «29» 08 2025 r. oT «28» 08 2025 . oT «29» 08 2025 .
PABOYAS ITPOT'PAMMA

yueOHoro npeamera «buoJsiorusi. bazoBblii ypoBeHb»

s ooygaromuxes 10 — 11 xmaccoB

Haobepe:xnbie YeaHbl
2025

Onepatop 340 000 "KomnaHus "TeHsop" ——

[IOKYMEHT MOAMWUCAH 3EKTPOHHOM MOANUCHIO

H(4)30Y "TMMHA3US UM. B.B. JABbIAOBA", CyHratynnvmHa TaTbsiHa 10.09.25 15:22 (MSK) Ceptudukat 02EE417800A5B2FF954CCCO6E530C68356
AnekcaHApoBHa, AMpeKTop




IHOACHUTEJIBHASA 3AIINCKA

[Tpu pazpaboTke mporpammbl 0 OMOJOTHU TEOPETUYECKYIO OCHOBY MJIS
onpeneneHus: MoAXoA0B K (hOPMHUPOBAHUIO COAEpPKAHUA Y4E€OHOro MpeaMeTa
«buonorus» coctaBwin: KoHIenTyaidbHble mnojoxeHus OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH LIEJIeH, COJEp)KaHUsl, pPE3yJbTaTOB OOy4YeHUs U
TpeOOBAHMI K YpPOBHIO MOJAIOTOBKHM BBIIIYCKHUKOB, IOJIOKEHUS 00 OOIIMX
HeJsIX W MPUHIMIAX, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE CHUCTEMBbI
cpeaHero oomero ooOpasoBanusi B Poccuiickoit ®Denepanuu, a Takke
MOJIOXKEHUS O crieluke OUOIOruY, €€ 3HaYEHUU B MIO3HAHUY KMBOUW MPUPOJIBI
U 00ecreYeHHH CYIIECTBOBAHMS 4esioBeueckoro obmiectBa. CoriacHo
Ha3BaHHBIM IOJOXEHUSIM, OIpPEJEICHbl OCHOBHBIE (DYHKIIMM MPOrpaMMbl IO
OMOJIOrUU U €€ CTPYKTYpA.

[Iporpamma 1o Ouonoruu [aéT MpejcTaBiICHUE O Lesux, 00 oOmein
CTpaTeruu OOYy4Y€HHUs, BOCIHUTAHMUS W Pa3BUTHUS OOyYarOUIUMXCS CpeAcTBaMU
yueOHOoro mnpeamera «buonorus», ompeaenser o00s3aTeNbHOE NPEIMETHOE
collepKaHUe, €ro CTPYKTYypy, paclpeielieHue 1o pa3fenaM U Temaw,
PEKOMEHIyeMYI0 TIOCTEI0BATEIbHOCTh H3Y4YCHHs] Yy4eOHOro marepuaia c
y4€TOM  MEXIPEJAMETHBIX W BHYTPUIPEIMETHBIX  CBSI3€HM,  JIOTMKHU
00pa30BaTEeNBHOrO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yYaroMXCsl.

B nporpamme 1o OMONOrMM TakKe YUYUTHIBAIOTCA TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yibTaTam
oOyueHuss B (OPMHUPOBAHMM OCHOBHBIX BHUJOB Y4YEOHO-IIO3HABATEIHHOMN
NEATeNbHOCTU/YUEeOHBIX JIEUCTBUN OOYYaIOMIMXCSI MO OCBOCHUIO COJCP>KaHUS
OMoI0rMYecKoro oopa3zoBaHusl.

B nporpamme mno Owuonorum (10-11 kmaccel, 0a30BbIi  YpPOBEHB)
peain30BaH TMPUHIUI MPEEMCTBEHHOCTH B M3Y4YEHUHM OHOJIOrHH, Onaromaps
yeMy B HEH NpOCMAaTpUBAETCS HAMNPABICHHOCTh HA pa3BUTHE 3HAHUMH,
CBSI3aHHBIX C (OPMUPOBAHHEM €CTECTBEHHO-HAyYHOTO MHPOBO33PEHUS,
LIEHHOCTHBIX ~ OpPUEHTAlUA  JIMYHOCTH,  OSKOJOTUYECKOIO  MBILIUICHHUS,
MPEJICTaBJICHU O 3JI0pOBOM 0Opa3e KW3HU U OEpEeKHBIM OTHOIICHHUEM K
OKpyXaromied npupoaHoi  cpene. Iloatomy Hapsgy ¢ U3ydeHHEM
00IIeOMOIOTUYECKUX TEOPUd, a TaKkKe 3HAHUM O CTPOCHHH >KUBBIX CHCTEM
Pa3HOTO paHra M CYHIHOCTH OCHOBHBIX NPOTEKAIONIMX B HUX IPOIIECCOB B
nporpaMme Mo OHMOJOTHMU YAEIEHO BHHUMAHHME HCHOJIb30BAHUIO IMOIYYEHHBIX
3HAHMI B [IOBCETHEBHOM JKU3HM JUJISl PELICHUS IPUKIIAHBIX 3a/1a4, B TOM YHUCJIE:
PO UIaKTUKA HACJIECTBEHHBIX 3a00sieBaHUI YeJI0BeKa,
MEANKO-TEHETUYECKOTO  KOHCYJIbTUPOBaHMs, OOOCHOBAHMS HSKOJIOTMUYECKU
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IEJIECO00pa3HOr0 TMOBEJEHUS B OKpPYXalollled NpUPOJHON Ccpelle, aHalu3a
BIIUSIHUSL XO3MCTBEHHON JEATENbHOCTH YEJIOBEKa HA COCTOSIHUE MPUPOJIHBIX U
UCKYCCTBEHHBIX  JKOCUCTEM. YCHIICHHME BHUMAaHUS K  [PUKIATHOU
HalpaBJICHHOCTH  yuyeOHOoro  mpeamera  «buomorus»  mpoaUKTOBAHO
HEO0OXOMMOCThIO 00ecTieueHrs YCIOBUM AJIA pelIeHUs] OAHONW U3 aKTyalbHBIX
3a/1a4 IIKOJIBHOTO OMOJIOTHYECKOr0 O0pa3oBaHUs, KOTOpas Mpearnojaraet
dbopmupoBaHre y 00YUYaIOMIUXCSI CIOCOOHOCTH aalTUPOBATHCS K M3MEHEHHSIM
JTUHAMHUYHO PA3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMs 3aHUMAET BAXKHOE
mecto. OHa obecnieurBaeT GOpPMHUPOBAHUE Y OO0YYaAIOIIUXCS MPEJCTaBICHUHN O
HAy9YHOU KapTHHE MUpa, pacimpseT u 00001IaeT 3HaHus O )KUBOUW TIpUpoe, e
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpraHU3AIMKU U DBOJIOLMH, CO3AAET
YCIOBUS JJIsi: TO3HAHUSI 3aKOHOB KUBOW MPUPOABL, (POpMHUPOBaHUS
(yHKIMOHATBLHOW T'PaMOTHOCTH, HaBBIKOB 3JI0POBOTO M 0Oe30macHOro obpasa
KU3HU, DKOJIOTHYECKOTO MBIIIJICHUS, LEHHOCTHOTO OTHOUIEHUS K JKUBOU
MIPUPOJIE U YETIOBEKY.

Bonbmioe  3HaueHue  OuosiorMs  MMeEET  TaKke  JUIS  pelIeHUus
BOCIIUTATEIBHBIX W PAa3BUBAIONIUX 3a7a4 CpEeJHEro oOmero ooOpa3oBaHUS,
coruanu3anuu olydaromuxcsa. M3ydenne OUOIOTHM OOECIEeUMBAET YCIOBUS
TUISt dbopmMupoBaHus MHTEIJIEKTYAJIbHBIX, KOMMYHUKAIITUOHHBIX u
WH()OPMAIIMOHHBIX ~ HABBIKOB, JICTETUYECKOM  KYJbTYpPbI, CIOCOOCTBYET
WHTErpanuu OMOJIOTUYSCKUX 3HAHWM C TPENICTABICHUSIMH U3 JIPYTUX YUESOHBIX
NpeIMETOB, B YAaCTHOCTH, (u3uku, XxumMuu u reorpaduu. Has3BaHHbIe
MOJIOKEHUST O MpeJHa3HaYeHUuU ydeOHoro mnpeaMera «buosorus» cocraBuian
OCHOBY JUIsl OIpPENENICHHUS MOAXOJ0B K OTOOpPY U CTPYKTYpPUPOBAHHUIO €Tr0
COJIep>KaHus, IPEACTaBICHHOIO B IporpaMMe 1Mo OUOJIOTHH.

OTt60p conepsxkanus yueOHOTO npeamera «buosnorus» Ha 6a30BOM ypoBHE
OCYILECTBJIEH C MO3UILMKN KYJbTYpOCOOOPA3HOrO MOJX0Jla, B COOTBETCTBUU C
KOTOPBIM 00ydYaroniuecs: JOJKHBI OCBOMTH 3HAHHS M YMEHWsI, 3HAUUMBIC JJIS
dbopmupoBaHusi OO0IIEH KyJIbTYypbl, OMpPEACNSIONIME aJ€KBATHOE IOBEJICHUE
YeJIOBeKa B OKPY KaroIel MPUPOIHON cpejie, BOCTpeOOBaHHBIE B TTIOBCEIHEBHOM
KU3HU U MPAKTUYECKON JearesibHoCTH. Oco00oe MeCcTO B 3TOM CUCTeME 3HAHUI
3aHUMAIOT  BJIEMEHThl ~ COJEpKaHUs, KOTOPbIE CIy>XaT OCHOBOW  JUIst
dbopMHpOBaHUS TMPEACTABICHUH O COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTHHE MHUpPa M I[IEHHOCTHBIX OPHUEHTALMSX JIMYHOCTH, CHOCOOCTBYIOIIUX
ryMaHHM3aluu OMOJIOTUYECKOT0 00pa3oBaHUsl.

CtpyKkTypupOBaHUE COJIepaHUsI y4eOHOro maTepuaia B MpOrpamme Mo
OMOJIOTUH OCYHIECTBICHO C Y4Y€TOM TPUOPUTETHOTO 3HAYCHUS 3HAHUU 00
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OTIIMYUTENBHBIX OCOOEHHOCTSIX KMBOUW MPUPOJIBI, O €€ YPOBHEBOW OpraHu3aliuu
U SBOJIOUMHU. B COOTBETCTBUM C 3TUM B CTPYKType y4eOHOro mnpeaMmera
«buronorus» BbIICIEHBI CIEAYIOIINE COAECpKATENbHbIE JIMHUU: «buosorus kak
HayKa. MeToipl Hay4HOro mo3HaHus», «Kierka kak Oumosoruyeckas CUCTEMa,
«OpranusMm kak Owuonormueckass cuctemay, «CucremMa W MHOTrooOpasue
OpraHUYEeCKOT0 MHUpa», «IBOJIOLUUS >KUBOW MPUPOIB, «IKOCUCTEMBI U
MIPUCYIIME UM 3aKOHOMEPHOCTH.

Henp m3yuenus yuyeOHoro npeamera «buosorus» Ha 06a30BOM ypOBHE —
OBJIAJICHUE OOYYAIOMUMHKCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHATEHOMN
OpraHu3allid >KUBBIX CHCTEM pa3HOr0 paHra M NPUOOpPETeHHE YMEHUM
MCITOJIB30BATh 3TU 3HAHUS JJISI TPAMOTHBIX JEUCTBUI B OTHONIEHUU OOBEKTOB
KUBOUM MPUPOJIbI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX MPOOIIEM.

JocTikeHne 1enu usydeHuss yudeOHoro mnpeamera «buonorus» Ha
0a30BOM YpOBHE 00€CIIEUYUBACTCA PEIICHUEM CIICTYIONINX 3a/1au:

OCBOCHHME OOYYaIOIMMHUCS CHUCTEMbl 3HAHUA O OMOJOTMYECKUX TEOPHSX,
YUYEHUSAX, 3aKOHaX, 3aKOHOMEPHOCTSX, THUIOTe3ax, IpaBWiax, CIyKalluX
OCHOBOH 11711 pOPMUPOBAHUS MPECTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MHpa, O METOAaX HAyYHOTO T[IO3HAHMUS, CTPOCHHH, MHOTOOOpasuu U
OCOOEHHOCTSIX JKHUBBIX CHUCTEM PA3HOIO YPOBHSI OpraHU3allid, BbIJAIOLIUXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHY;

dbopmupoBaHUe Yy 00Yy4aIOIIUXCSl MO3HABATENbHBIX, HHTEIUIEKTYaIbHbBIX U
TBOPYECKUX CIIOCOOHOCTEN B IMPOLIECCE aHaIW3a JAAHHBIX O MYTAX Pa3BUTHUSA B
OMOJIOTUH HAYYHBIX B3TJISAO0B, UACH M MOJXOJ0B K M3YUYEHHUIO KUBBIX CHUCTEM
Pa3HOI0 yPOBHSI OPraHU3aLUU;

CTaHOBJICHHE Yy OOydJamImxca oO0meil KyJabTypbl, (GYHKIHOHATBHOM
IPAaMOTHOCTH, pa3BUTUE YMEHUU OOBACHATH M  OLICHUBATh  SIBIICHUS
OKpY>KaloLIEro MHpa JKMBOM MpPUPOABI HAa OCHOBAHMM 3HAHUW U OIBITA,
MOJTYYEHHBIX TIPU U3YUYEHUU OUOJIOTHH;

dbopMmupoBaHUe y OOYYaIOIMUXCS YMEHHH WIIIOCTPUPOBATh 3HAYCHHE
OMOJOTMYECKUX 3HAHUWA B MPAKTUYECKON NEATETbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA,

BOCIIUTaHUE YOeXKAEHHOCTU B BO3MOKHOCTH MO3HAHUS YEJIIOBEKOM KUBOU
MPUPOJIBI, HEOOXOJAMMOCTH OEpEKHOI0 OTHOIICHHS K HEH, COOJIIOICHHS
ATUYECKUX HOPM IIPU MPOBEJECHUU OMOJOTUYECKUX UCCIIEI0BAHMUIA;

OCO3HAHHWE LIEHHOCTH OMOJIOTMYECKUX 3HAHWM Il MOBBIIIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYPBI, UIsl POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MPUMEHEHUE NMPUOOPETEHHBIX 3HAHUN U YMEHUHN B MOBCEIHEBHOW JKU3HU
JUTSL OLIEHKH TIOCIIE/ICTBUN CBOEH JIEATETbHOCTH MO0 OTHOIICHHIO K OKpYKarouen
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cperne, COOCTBEHHOMY 3J0pPOBBIO, OOOCHOBaHHE H COOJIIOJICHHE MEp
npodUIaKTUKH 3a00JIEBaHUN.

B cucreme cpeanero obmiero oOpazoBanus «buonorus», usyuaemas Ha
0a30BOM YpOBHE, SABJSETCSA 00s3aTEIBHBIM YICOHBIM MPEAMETOM, BXOJISIIHNM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyUHBIE TIPEIMETHI.

Jns w3ydeHuss Ouosiornd Ha 0a30BOM YpPOBHE CpPEAHEro OOIIero
oOpazoBanust otBoauTCs 68 yacoB: B 10 kiacce — 34 4daca (1 gac B Heneno), B
11 xmacce — 34 gaca (1 yac B HeZeJIO).
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COIAEPXAHUE OBYUYEHUA
10 KJTACC

Tema 1. buosiorusi Kak Hayka.

buonorus xak Hayka. CBs3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUUYECKUMU
U JPYIMMH €CTECTBEHHBIMU HaykKaMmu, (uiaocodueil, 3TUKOW, ICTETUKOH U
npaBoM. Ponb Ouosorun B (OpMHUpPOBAHWM COBPEMEHHOW HAYYHON KapTHUHBI
mupa. CucreMa OMOJIOTMYECKUX HaYyK.

Metonpl TO3HAHUS KUBOM MpUpOnbl (HAOIIOJAEHUE, DSKCIEPUMEHT,
OomMHUCaHue, WU3MEpeHHe, KiaccuuKaius, MOACIUPOBAHUE, CTAaTUCTHYECKAs
00paboTKa TaHHBIX).

JdeMoHcTpanuu:

IToptpersr: Y. [HapBun, I'. Menaens, H. K. Konbnos, /Ixx. Yorcon u O.
Kpuxk.

Tabauupl U cXxembl: «MeTO bl TO3HAHUS KUBOW IPUPOIBD.

JlaGopaTopHble U NpaKTHYECKHEe PadOThI:

[Ipaktrnueckass padora Ne 1. «Mcnonb3oBaHue pa3auyHbBIX METOJOB IMPHU
U3y4eHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alus.

XKusble cuctembl (OMOCHCTEMBI) Kak NpeIMET U3y4eHUs OWOJIOTHUH.
OTnuune )XUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U HX pa3HOOOpa3we. YPOBHH OpraHU3AIMH
OMOCHCTEM:  MOJICKYJISIpHBIA, KJICTOYHBIA, TKaHEBBIA, OPTraHU3MEHHBIM,
MOMYJISIIMOHHO-BUJIOBOM, DKOCUCTEMHBIN (bmoreoreHOTHYECKUIN),
ounocdepHbIit.

JdeMoHcTpanuu:

Tabmuubr u  cxeMbl: «OCHOBHBIE TPHU3HAKU JKU3HU», «YPOBHH
OpraHu3alyy >KUBOU IPUPOJIBD».

Oo6opynoBanue: Mmojenb Mosiekyisl JJHK.

Tema 3. XumMnuyeckuii COCTaB U CTPOCHHUE KJIETKH.

XHUMHUYECKHI COCTaB KIETKU. XUMUYECKUE BJIEMEHTBI: MAaKpO3JIEMEHTHI,
MHKPO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHBIE BEILIECTBA.

OyHKIMA BOAbI M MHUHEPAJIBHBIX BELIECTB B KieTke. llognepxkanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u crpoeHne 0eIKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
He3zamenumble M 3aMEHUMBIE aMHUHOKHUCIOTHI. AMMHOKHCJIOTHBIM COCTaB.
YPOBHH CTPYKTYpPBI OEITKOBOI MOJIEKYJIbI (IEPBUYHAS, BTOPUYHAS, TPETUIHAS U
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YeTBEPTUYHAS CTPYKTypa). XHMMHUUYECKHE CBOMCTBa OelkoB. buonormueckue
(GyHKUHUH OENKOB.

depmeHTHl — Ouosiormueckue Karamuzatopsl. CrpoeHue QepmeHTa:
aKTUBHBIA LEHTp, cyOcTpatHas cneuupuyHoctb. Kodepmentsl. BuramuHsbl.
OTnuuus PepMEHTOB OT HEOPTAHMYECKUX KAaTaTH3aTOPOB.

VYrneBoawl: MOHOcaxapuabel (TJIHOKO3a, pubo3a u  Je30Kcupudo3a),
aucaxapuabl (caxaposa, JIaKT03a) W MoJiMcaxapuibl (Kpaxmani, TJIMKOTEH,
1esuiono3a). buongornyeckue GpyHKIIMM yriieBo10B.

JIunu e TPUTIIUIIEPUbL, bocomunuasl, CTEPOU/IBI.
[I'unpodunbHO-ruApodoOHBIE CBOMCTBA. buonoruueckue (QpyHKIUU JUMHAIOB.
CpaBHeHHE yI7IeBOIOB, OETKOB U JIMMUAOB KaK HICTOYHUKOB SHEPTHUU.

HykneunoBwsie kucnotrel: JIHK u PHK. Hykneotuasl — MoHOMEpHI
HYKJIeUHOBBIX KHUCIOT. Ctpoenue u ¢ynkuun JHK. Crpoenue m QyHkimm
PHK. Buasr PHK. AT®: ctpoenue u GyHKIIUH.

[uronornss — Hayka o kjierke. KierouHas teopuss — mnpumep
B3aUMOJICUCTBUS WA M (PAKTOB B HAy4YHOM IMO3HAHUU. METOIbl U3YYCHUS
KJIETKH.

Knerka kak wnenoctHass >xuBass cucrema. OOmMe TNPU3HAKU KIETOK:
3aMKHyTas HapyxHasi MmeMOpana, Mmonekynbl JIHK kak renernueckuil anmapar,
CUCTEMa CUHTE3a OelKa.

Tunel KIeTok: syKapuoTHYecKas U Mpokapuotruueckas. OcoOeHHOCTH
CTpPOEHUS mpoKapruoTruuecko kiueTku. Knetounas crenka 6akrepuii. CTpoeHue
AYKapUOTUYECKOW KIIETKU. OCHOBHBIE OTJIMYMSI PACTUTEIBHOM, KUBOTHOU M
IrpUOHON KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPbI KIETOK — KIJIETOYHAs CTEHKA, TIIMKOKAIUKC,
ux Qyskuuu. Ilnazmatuyeckas wemOpaHa, e€ cBoilcTBa M (PYHKIUHU.
[uroruiazma u e€ opranouzsl. OpHomeMOpanubie opranouabl kietku: IIIC,
annapar [onbxu, sH30coMbl. [lomyaBTOHOMHBIE OpPraHOMABI  KIETKH:
MUTOXOHJIpUM, MacTuabl. [IpoucxoxkieHrne MUTOXOHIPHUM W muiacThi. Bumabl
mactua. HemeMOpaHHble OpraHOWAbI KJIETKUA: PUOOCOMBI, KJIETOUHBIN LIEHTP,
LIEHTPUOIH, PECHUUKHU, KTYTUKUA. DYHKIIMU OPraHOUI0B KJIETKU. BKitoueHus.

SAnpo — peryasTopHblil IeHTp KieTku. CTpoeHue spa: siaepHas 000JI0uKa,
KapHoIlUia3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIETKE.

JlemoHcTpanuu:

IToptpersl: A. JleBenryk, P. I'yk, T. IlIBanu, M. IllneitaeH, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, K. M. bap.
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Huarpammel:  «PacnpeneneHne XUMHYECKHUX JJIEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM IIPUPOIEH.

Tabnuuer u cxemsl: «Ilepuonnyeckas TabaUIa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJeKyabl BOAbDY, «buocuHTe3d Oenka», «CTpoeHHuEe MOJEKYJIbI
oenka», «Ctpoenue depmentan, «Hykinennosrbie kucinotel. JJHK», «Ctpoenue
MoJiekysibl  AT®O», «CTpoeHHe »>yKapHOTHUYECKON KIeTKn», «CTpoeHue
KUBOTHOW  KJIeTKW», «CTpoeHue pacTUTeNbHON KIeTKn», «CTpoeHue
MIPOKAPUOTUYECKON  KIEeTKW», «CTpoeHue sapa KIETKW», «YTJIEBOABDY,
«JInmmmnaery.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYJOBaHME [JISi MPOBEICHUS
HAOIOACHUH, W3MEPECHHM, DKCIIEPUMEHTOB, MHUKPOIPENapaThl PacTUTEIHHBIX,
KUBOTHBIX U OAKTEPHUAIIbHBIX KJIETOK.

JlaGopaTopHblie H NpakTHYecKue padoTbl:

JlabopaTopuas pabota No 1. «M3ydeHue KaTaqTUTUYECKON AaKTUBHOCTHU
(dhepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTalla3bl)y.

Jlabopatopuasi pabota Ne 2. «M3yueHue CTpoeHHs KIETOK pacTeHH,
KUBOTHBIX U OaKTEpUil O] MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpEnaparax U ux
OMHUCAHUEY.

Tema 4. 7KusHeaesiTeJIbHOCTD KJIETKH.

OOmeH BemiecTB, WM MeTaboIM3M. ACCUMIISINS (TTaCTHYECKUT 0OMEH)
U JTUCCUMWISIIUS (SHEPreTUYECKUil 0OMEH) — JIB€ CTOPOHBI €IMHOTO Mpoliecca
MeTtabonu3ma. Poiab 3aKOHOB COXpaHEHHS BEIIECTB W SHEPTrUU B MOHMMAHUU
MeTaboau3ma.

Tuner oOmena BemecTB: aBTOTPOdHBI U TeTepoTpodHbI. Poib
(dbepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUU YHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas u TemHOBas (a3l (oTocuHTE3a. Peakuuu
dotocunreza. DPpdekTUBHOCTh (OTOCHHTE3a. 3HaueHHe (HOTOCHHTE3a IS
KU3HU Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (DOTOCHHTE3 M CHOCOOBI
MOBBIIIEHUS €T0 MPOYKTUBHOCTU Y KYyJIbTYPHBIX PACTEHUHU.

XeMocuHTe3. XeMOCUHTE3Upyroume Oakrepuu. 3HAaUeHHE XEMOCHHTE3a
JUTA KU3HHU Ha 3eMIie.

DOHepreTrueckuii 0OMeH B KiieTKe. Paciieruienre BelecTB, BbIACICHUE U
AKKyMYJUPOBAaHHE DHEPTUM B KIETKE. OTambl SHEPTeTHYECKOro OOMEHa.
['mukonu3. bpoxxenue u ero Buabpl. KucinopogHoe okucieHue, WIA KIETOYHOE
JIbIXaHUE. OkucnIuTeNnbHOE dbochopunupoBaHue. OddekTuBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakinuun matpuuHoro cuHte3a. ['enetnueckas uHpopmanus u JHK.
Peanuzanus renernyeckoi mHpopmanuu B KieTKe. [ eHeTHYecKud KOJ U €ro
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cBoiictBa. TpaHckpumniusa — warpuunbli cuHte3 PHK. Tpancusaiua —
OuocuHTe3 Oenka. Ortanbl TpaHchasuuu. KoaupoBanue aMHHOKHUCIOT. Poib
pubocom B OMOCHHTE3E OerKa.

Heknerounsie ¢popmbl xu3HU — BUpPYChL. MicTopust oTKpeITHS BUpYcoB (/1.
N. WBanoBckuit). OCOOEHHOCTH CTPOCHUS W KU3HEHHOTO IIUKJIA BHUPYCOB.
bakrepuodaru. bone3snu pacTteHuil, >XMUBOTHBIX M YEJOBEKAa, BHI3bIBAEMBIC
Bupycamu. Bupyc nmmynoaedunura yenoseka (BUY) — Bo36ynurens CITIN1a.
OOpaTtHass ~ TpaHCKpUIIIMsS, peBepraza U  uHTerpaza. IIpodunaktuka
pactpocTpaHEHUsI BUPYCHBIX 3a00JICBaHMIA.

JdeMoHcTpanuu:

IToptpetsr: H. K. Konsnos, /1. Y. iBanosckuit, K. A. Tumupsses.

Tabmuupr u cxembl: «Tunbl nutanusy, «Metabonuzm», «MHUTOXOHIPUSY,
«JHepreTuyeckuii ooMen», «Xmopornact», «Potocuntes», «Ctpoenue JJHK»,
«CtpoeHue u ¢yHKUHOHUpOBaHHE TeHa», «Cunrte3 Oenkay, «[eHeTHmueckuit
ko1, «Bupyce», «bakrepuodarm», «CtpoeHue M KU3HEHHBIM LUK BUpyca
CII1/a, 6axrepuodara», «Permxkarus JHK.

O6opynoBaHue: MOJICIHN-aIIUINKALIAN «Y 1BocHHE JHK "
TpaHCKpUTusa», «buocunres 6enkay, «CTpoeHue KIETKN», MOJCIb CTPYKTYPhI
JTHK.

Tema S. Pa3MHOKeHHe 1 MHANBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kinerounbrii nuki, Wik >KM3HEHHBIM UK KieTku. MHTepdaza u MUTO3.
[Ipoueccrl, mpoTekatomre B uHTepdasze. Pernukamnus — peakiuss MAaTPUIHOTO
cunre3a JIHK. Ctpoenme xpomMocoMmM. XpOMOCOMHBIM HaOOp — KapUOTHII.
JIMTUTOWHBIA W TAlUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBI.  XPOMATHIHI.
[{utonornuyeckue OCHOBbI Pa3MHOXKEHHUS W HWHIUBUAYAIBHOTO PpPa3BUTHS
OpPraHNU3MOB.

Henenue knetkn — Muto3. Craauu murto3sa. [Ipouecchl, mpoucxoasime Ha
Pa3HBIX CTAAUSAX MUTO3a. BUOJTOTUYECKAN CMBICT MUTO3A.

[Iporpammupyemasi rubesnb KJIETKUA — arorTo3.

@opMbI  pa3MHOXKEHHSA OpPraHU3MOB: Oecrosioe | MojoBoe. Bumel
Oecrooro  pa3MHOXKEHUS:  JIeJICHUE HAJBOE, TOYKOBAaHHE OJHO- U
MHOTOKJIETOYHBIX, cropooOpa3oBaHue, BEr€TaTHBHOE Pa3MHOKECHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €I0 3HAUCHUE JJISl CEJICKIINH.

[TonoBoe pazMHOKEHHUE, €T0 OTIUYHS OT OECIIOJIOTO.

Meiio3. Craguu meiio3a. Ilponecchl, npoucxoasimme Ha CTagusx Menosa.
IToBenenne xpomocoM B Meio3e. KpoccunroBep. buonornueckuid CMbICI U
3Ha4YeHUE MENo3a.
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['ameTorenes — mpoiiecc 00pa3oBaHMs MOJIOBBIX KIETOK Yy KUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKHU U sSiMdHUKU. OOpa3oBaHUE U Pa3BUTUE MOJIOBBIX
KJIETOK — raMeT (CrepMaTo30uj, SHIEKIIeTKa) — CIepMaTOreHe3 U OBOTCHE3.
OcoOeHHOCTH CTpPOCHUS SIUIIEKIECTOK W crepMaro3oujioB. OIUIOJ0TBOPEHUE.
[Taprenorenes.

NunuBuayanbHoe pa3Buthe (OHTOreHe3). OMOpPHOHAIBLHOE pa3BUTHE
(amOpuorenes). Itanbl IMOPUOHATHHOTO PA3BUTUS Y TTO3BOHOYHBIX KUBOTHBIX:
npoOJeHue, racTpysnus, opranorenes. [locramOpronansHoe pazBuTue. THIIBI
MOCTAIMOPHUOHAIBHOTO PA3BUTHS: MPSMOE, HEmpsiMoe (JTuYuHO4YHOE). BnusHue
Cpelibl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHOCOOHBIE BHI3BIBATH BPOXKIEHHbIE
YpOJICTBa.

Poct u pa3zButue pacrenuii. OHTOreHe3 LIBETKOBOTO PACTEHHUS: CTPOEHUE
CEMEHH, CTAINU PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuubl 1 cxembl: «@DOpMbI pa3MHOKEHHSI OPraHU3MOBY», «JIBoiiHOE
OIUIOJJOTBOPEHUE Yy LIBETKOBBIX pacTeHuil», «BereratuBHOE pa3MHOXKEHHE
pacteHui», «Jlenenue kieTku OakTepuil», «CTpPOECHHE TMOJOBBIX KIETOK,
«Ctpoenue xpomocoMbl», «Kitetounslit iukny, «Permukanus JJHK», «Muto3y,
«Menos», «IIpssMoe 1 HenpsIMOe pa3BUTHUEY, «['aMeTOreHe3 y MIIEKOIMUTAOIINAX
U 4elnoBeka», «OCHOBHbBIE CTAIMM OHTOTEHE3a.

OGopynoBaHue:  MHUKpPOCKOI,  Mukpornpenaparbl  «CrepMaTo30uabl
MJICKOITATAIOWIETO», <« SMueKneTka MIeKonuraromero», «Kapuoknnes B
KJIETKaX KOPEIIKa JyKa», MarHUTHAs MOJAENb-aNIUIMKAUs «JleIeHne KIETKu»,
moxenb JIHK, Mmogens metadaszHoit XpoMOCOMBL.

JlabGopaTopHble U MpaKTHYECKHEe PadOThI:

JlaGopatopnas padota Ne 3. «HaOmrogeHue MuTO3a B KJIETKAX KOHYHMKA
KOpEUIKAa JIyKa Ha TOTOBBIX MUKPOIIPENapaTax».

JlaGopatopHasi padota No 4. «M3ydeHue CTpoeHHUs TOJIOBBIX KJIETOK Ha
rOTOBBIX MUKpOIpenaparaxy».

Tema 6. HacsiencTBeHHOCTH M U3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTukd. lcropus pa3BuTus TeHETHKH. Ponb
IIUTOJIOTUM U ASMOPHOJIOTUH B CTAHOBJICHMM T€HETHUKHU. Bkiag poccuiickux u
3apyOEKHBIX  Y4YEHBIX B  pa3BUTHE TEHETUKH. MeEToabl  TEHETUKHU
(ruOpUAOIOTUYECKUNA,  LUTOTCHETHYECKUH,  MOJIEKYJSPHO-T€HETUYECKUI).
OcHOBHbBIE TEHETUYECKHE OHATHS. | 'eHeTUUeCcKasi CHMBOJIUKA, UCTIOJb3yeMasi B
CXEMax CKpELIMBaHUM.

3aKOHOMEpPHOCTH  HAcjl€JOBaHUA  NPU3HAKOB, YCTaHOBJIEHHbIE [
Mennenem. MoHOTHOpHAHOE CKpENIMBaHUE. 3aKOH €IuHOO0O0pa3us TrudOpuioB
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nepBoro mnokoJjieHus. IIpaBuino JTOMHUHUpPOBAaHUA. 3aKOH PpACIICIIICHUS
npu3HaKkoB. ['unore3a yuctorsl rameT. [10aHOE M HEMOIHOE JOMUHHUPOBAHHUE.

JuruOpupHoe CKpemuBaHuWe. 3aKOH HE3aBHCHUMOTO  HACJeJIOBaHUS
npu3HakoB. lluToreHernueckue OCHOBBI  JUTHOPUAHOTO  CKPEIIMBAHMUS.
AHanu3upyolee CKpELIUBaHUE. Hcnons3oBanue AHAUTU3UPYIOIIETO
CKpeILUBaHUs JIJIsl ONPEICIICHHS TEHOTHUIA OCOOU.

CuerienHoe HacjienoBanwe Tnpu3HakoB. PabGora T. Moprana 1o
CLUCIUICHHOMY HAacJeJOBaHWI0 TeHOB. HapymieHnue cuemieHus TreHOB B
pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOpHS HACIIEACTBEHHOCTHU. ' eHeTuYecKue KapThl.

I'enetuka noma. XpoMOCOMHOE OIpeeeHUE Moja. AyTOCOMBI U TIOJIOBBIE
XpoMocoMbl. ['oMoraMeTHble M TeTeporaMeTHbie opraHu3Mmbl. HaciemoBanue
MPU3HAKOB, CLIETIJIEHHBIX C MOJIOM.

N3MeHUYNBOCTb. Bupl M3MEHYHUBOCTH: HEHACJICACTBEHHAS u
HaclieACTBeHHad. Poib cpeabl B HEHACHEACTBEHHOM  M3MEHYHUBOCTH.
XapakTepucTuka MoJIu(PUKAIMOHHOW M3MEHYMBOCTU. BapuanuoHHbBIN psig u
BapuanMoHHass KkpuBas. Hopma peakuuum mnpusHaka. KoindecTBeHHbIE U
Ka4eCTBEHHBIC MPHU3HAKU U MX HOpMa peakiuu. CBoMCTBa MOIU(PUKAITMOHHOMN
W3MEHYUBOCTH.

HacnencrBenHasi, vl reHOTHIIHYECKAs,, M3MECHYNBOCTh. KoMOMHaTHBHAS
U3MEHYMBOCTh. Melo3 W TOJIOBOM TMPOILlECC — OCHOBAa KOMOWHATHBHOM
M3MEHUYMBOCTH. MyTallMOHHAasT W3MEHYUBOCTh. Kraccudukarmms MyTarmii:
T€HHbIE, XPOMOCOMHBIE, TE€HOMHbIE. YacToTa W MNPUUYMHBI MYTAIUH.
Mytarennpie (pakTopbl. 3aKOH TOMOJIOTHMYECKHX PSJIOB B HACICICTBEHHOMN
n3menunBoctu H. 1. BaBuiosga.

BuesanepHas HacneACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka 4denoBeka. Kapuortun uenoBeka. OCHOBHbIE METO/Abl T€HETHUKHU
YeJI0BEeKa: reHeaJIOTHYECKUH, OM3HEIOBEIN, IIMTOr€HETUYECKUH,
OMOXUMHUYECKUM, MOJICKYJIIpHO-TeHeThYeckuii. COBpEMEHHOE OmpeeleHue
TE€HOTHUIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM UYHUCIIE C
nmomompio IIIIP-amanu3a. HacneacTtBeHnHble 3a00JIeBaHMS UYEIOBEKAa: T'€HHEIC
0oJie3HU, O0JIE3HU C HACJIEICTBEHHON MPEAPACTIONONKEHHOCTHIO, XPOMOCOMHBIE
O6onezan. ComaTH4ecKne H TeHepaTuBHbIE MyTanuud. CTBOJIOBBIE KIIETKH.
[TpuHIMIBEI 310pOBOTO 00pa3a KU3HU, TUATHOCTUKH, TPOPUIAKTUKN U JICUCHHS
reHeTHIecKuX Oone3neil. Meanko-TeHeTHIeCcKoe KOHCYJIbTUPOBAHKE. 3HAUCHUE
MEJIMIIMHCKOM TE€HETUKHW B MNPEAOTBPALICHUU M JICYEHUM TE€HETUYECKUX
3a00J1€BaHMI YEIIOBEKa.

JdeMoHcTpanuu:
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IToptpetsl: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. Y. BaBunos.

Tabmuuber u  cxeMbl: «MOHOTMOPUAHOE  CKpEIIMBAHME U  €r0
LATOIE€HETUYECKAas: OCHOBAa», «3aKOH PACIICIUIEHUS U €T0 LUTOTCHETUYECKAs
OCHOBa», «3aKOH YHCTOTHI Tamer», «JluruOpugHoe  CKpenuBaHue,
«lluTonornyeckue OCHOBBI ~ JUIMOPUIHOrO  CKpeluuBaHus», «Meho3y,
«B3anmoaenCcTBUE aJUIENbHBIX TE€HOBY», «l'eHeTudyeckue KapTel pacTECHUH,
KUBOTHBIX U 4eloBeKka», «['eHeTnka nmomna», «3aKOHOMEPHOCTH HACIIEIOBAHUS,
CUEIJIEHHOTOo ¢ mojom», «Kapuotumnbl yenoBeka M KUBOTHBIX», «Buisl
U3MEHUUBOCTHY», «MoaudukanmonHas u3MeHYUBOCTHY, «HacnegoBanue
pesyc-baktopay, «I'eHeTnka rpynm KpoBm», « MyTalinoHHas U3MEHUYUBOCTDY.

O6opynoBanue: Mojenu-aniuiMkanuu «MOHOTHOpUIHOE CKPEIIMBAHUEY,
«Henonnoe nomuHupoBanue», «JlurnOpuaHoe ckpeniuBanuey», «llepekpéct
XpOMOCOM», MHUKPOCKOI M MUKpompemnapar «Jlpo3oduna» (Hopma, MyTaluu
(hOopMBI KPBUIBEB U OKPACKU Tela), repoapuil «I'opox mOCEeBHOWY.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

Jlabopatopnas pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTUOPUIHOTO U
TUTHOPUIHOTO CKPEIUBAHUS Y TPO30( I HA TOTOBBIX MUKPOIIpENapaTaxy.

JlaGopatopnas  pabora Ne 6. «M3yuenue MoauduKanMoHHOM
M3MEHYMBOCTH, IOCTPOEHUE BAPUAITMOHHOTO Psifia U BapUALIMOHHOW KPUBOY.

JlabopaTtopHas padota Ne 7. «AHanU3 MyTanuil y 1po30(Hibl Ha TOTOBBIX
MHKPOIIpEnapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHHe W aHAIU3 POJOCIOBHBIX
YEJIOBEK.

Tema 7. Cenekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Ceneknuys Kak HayKa U MpoLecc. 3apoXkACHUE CEJIEKIUN U JOMECTUKALU.
Yuyenne H. WM. BaBunoBa o IHeHTpax MNPOUCXOXKIACHUS H MHOT000pa3us
KYJIbTYPHBIX pacTeHUM. [{eHTpbl MPOUCXO0XKAECHUS JOMAIIHUX KUBOTHBIX. COPT,
1opoja, ITaMM.

CoBpeMeHHbIE METO/IbI CeJIeKIMU. MacCoBBIi U UHIMBUIYATbHBIA OTOOPHI
B CEJIEKIIMM PACTEHHUI UM >KMBOTHBIX. OLlEHKa 3KCTepbepa. bim3kopoacTBeHHOE
CKpeluBaHue — WHOpuauHT. Yucras nuHusg. CKpelMBaHUE YHUCTHIX JIMHUH.
['etepo3suc, nnu rudbpuaHas cuna. HeponctBenHoe ckpeniuBaHie — ayTOpUIUHT.
Otnanéunas rubpuam3anuss u e€ ycrnexu. VCKycCTBEHHBIM MyTareHe3 M
MOJYYEHNUE NOJUIUIOUAOB. JOCTHXKEHHUsSI CENEeKUUH PACTCHUM, YXUBOTHBIX U
MUKPOOPTaHU3MOB.

buoTrexHonorus kKak oTpacib MPOU3BOJACTBA. | '€HHAsT MHXKEHEpHUs. DTarlbl
co3ganusi pekomObunantHod JIHK u Tpancrennbix opranusmon. Kierounas
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uxeHepusa. KinerouHnble  KyabTyphl. MHUKPOKIOHAIBHOE  Pa3MHOXKEHHE
pactreHuid. KiOHMpOBaHME BBICOKONPOIYKTUBHBIX CEIBCKOXO35MCTBEHHBIX
OpraHu3MOB. DKOJIOTHYECKHE U ATHYecKkHue Mpoosiembl. MO — reHeTHdyecku
MOJU(DUITUPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Toptpetsi: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®.
HBaHoOB.

Tabmuier u cxeMbl: kapta «LleHTpBl TPOUCXOXKIEHUSI U MHOTO0Opa3us
KyJbTYpHBIX pactenuity, «llopoabpl gomamHux KUBOTHBIX», «CopTta
KyJbTYPHBIX pacTeHuit», «OtaanéHHas rudpuausamus», «PadoTel akagemuka
M. @. UBanoBay, «Ilomumionausy, « O0bEKTh OMOTEXHOJIOTHNY, «KIIeTOUHBIS
KyJbTYpbl M KIOHMpOBaHHE», «KOHCTpyHMpOBaHME U TEPEHOC TE€HOB,
XPOMOCOMY.

OOGopynoBaHue: MYJISDKM IUIOJOB M KOPHEIUIOJNOB JUKUX (opM u
KYJbTYPHBIX COPTOB pacTeHul, repoapuii «CenbCKoX031iCTBEHHbIE PACTEHUS.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

Okckypcusa «OCHOBHBIE METOJIBI U JIOCTHXKEHUSI CEJIEKUMU PACTEHUM M
YKMBOTHBIX (Ha CEJICKIIMOHHYO CTAHIIUIO, IJIEMEHHY 1O bepmy,
COPTOUCTIHITATENIbHBIA y4acTOK, B TEIUIMYHOE XO34MCTBO, J1a00paToOpHIO
arpOyHMBEPCUTETA UJIK HAYYHOTO LIEHTPA)».

11 KUIACC

Tema 1. IBoJIOLIMOHHAS OHOJIOTHA.

[IpeanocbuUIKM BO3HUKHOBEHHMS 3BOJIFOLMOHHOW TEOpUHU. DBOJIOLMOHHAS
Teopust U e€ MecTo B OMosioruu. BiusiHue 3BOJIIOLIMOHHON TEOPUHU Ha pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerenbcTBa 3BOMONMU. [laI€OHTOIOrMYECKHUE: TTOCIIEI0BATEIBHOCTD
MOSIBJICHUS BUJOB B MAaJCOHTOJIOTUYECKON JIETOMUCH, TMEPEXOAHBIE (POPMBI.
buoreorpaguyeckue: cxoactBo u pasznuuve (ayH u Qiop MaTEpUKOB U
OCTPOBOB.

OMOpHONOrMUECKHe: CXOJICTBA U Ppa3inyusi 3MOPHUOHOB pa3HbBIX BHUJIOB
IMO3BOHOYHBIX. CPaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, aHAJIOTHUYHBIE,
pYJUMEHTapHbIE OPTaHbl, aTaBU3Mbl. MOJIEKYISIPHO-ONOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX META0OJMYECKUX MYTEH y BCEX
OpraHu3MOB.

OpomonmonHas teopuss Y. JlapBuHa. IIpeanocpulku BO3HUKHOBEHUS
JapBUHK3Ma. J[BIKyIIHME CHUJIBI 3BOJIIOLMU BUAOB 1O JlapBuHy (M30bITOYHOE
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pPa3MHOXEHHUE npu OTPAaHUYEHHOCTU  PECYPCOB, HeomnpeaenEHHas
M3MEHYHMBOCTbh, OOpb0a 3a CyIIECTBOBAHUE, €CTECTBEHHBIM OTOODP).

Cunretuueckas Teopust 3Bostouu (CTD) u e€ OCHOBHBIE MOJIOKEHHUS.

MuxkpoaBomonus. [lomynsuus kak eAMHUIA BUAA U SBOJIOLIUH.

JIBrxymue cuiibl (paxTopbl) IBOIIOIMN BUOB B MPUpPOJie. MyTallMOHHbBIN
polecc 1 KOMOMHATUBHAS U3MEHUYMBOCTh. [lomynsiunoHHbIe BONHBI U Jpeild
reHoB. M30iuus 1 MUrpanus.

EctecTBeHHbINl 0TOOp — Hampapisiomuid ¢GakTop 3BoJOLUH. DOPMBI
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco01eHHOCTh OPraHu3MOB KakK pe3yJbTaT 3BooIuu. [Ipumepbl
MPUCTIOCOOICHNH y OpraHu3MoB. ApoMop(h03bl U UANOATANTALINH.

Bun wu Bupoo6OpazoBanue. Kpurepum Buga. OcHOBHbIE (OPMBI
BHUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THYECKOE.

MakpooaBomorusi. dopmel  sBOIONMU:  (pUIIeTHYECKAsl, JTUBEPreHTHas,
KOHBEpreHTHas1, napauienbHas. HeoOparumMocTh 3BOTIOLHUU.

IIpoucxoxaenue oT HECIIELIUATU3UPOBAHHBIX IIPEIKOB.
[Iporpeccupyromas cnennanu3anys. ATanTUBHAS paJdalys.
JlemoHcTpanuu:

[Toptpetsl: K. JIunnen, XK. b. Jlamapk, U. Japsun, B. O. KoBanesckuii, K.
M. Bbap, D. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabmuiet U cxembl: «Pa3BuTHE OpPraHMYECKOro MHpa Ha 3emiey,
«3apoIbIIH TO3BOHOYHBIX JKHBOTHBIX», « ApXeonTepuKcey, «Dopmbr 60prObBI 3a
cymectBoBanue», «EcrtecTtBeHHblli  oTOOpP», «MHOroo0pasue  COpPTOB
pacTEeHHI», «MHoroo0pa3ue 1opoJ YKUBOTHBIX», «ITomysAmumy,
«MyTannoHHas U3MEHYUBOCTHY, « Apomopdo3b», «Mnuoagantaumny, «O0mas
JereHepauus», «Jpmwxkymme cuibl 3Bomonuny, «Kapra-cxema Mapuipyra
Iy TEIIECCTBUS 4. JapBuHay, «bopbba 3a CYLLECTBOBAHUEY,
«IIpucnocobneHHOCTs OpraHu3MoBy», «l'eorpaduyeckoe BHUI00Opa30BaHUEY,
«DKOJIOTUYECKOE BUI000PA30BAHHE.

O6opynoBaHue: KOJJIEKIHS HACEKOMBIX C Pa3IU4YHbIMU TUIIAMH OKPACKH,
HaOOp IMJIOJOB U CeMsiH, KoJUleKIus «[Iprumephl 3alUTHRIX MPUCTIOCOOIEHUH Y
AKUBOTHBIX», MOJIeNIb « OCHOBHbBIE HAMPABIECHUS 3BOJIIOIUNY, 00BEMHAS MOJIETh
«CTpO€eHHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaduueckass kapra wmupa, KoJJeKuus «PopMbl COXPaHHOCTH
HCKOIIAEMbIX JKMBOTHBIX M pacTeHui», Mojenb ammukanus «llepexpéct
XpOMOCOM», BJIaxHble mnpenapatel «Pa3zButne Hacekomoro», «Pa3Butue
JATYIIKW», MUKponpenapat «lpo3odunay (Hopma, MyTauuu (pOpMbl KPbLILEB U
OKpacKH Tena).
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JlabGopaTopHble U MpaKTHYECKHEe PadOThI:

JlaGopatopnas pabora Ne 1. «CpaBHeHHE BUAOB MO MOP(OIOTHYECKOMY
KPUTEPHUION.

JlaGopatopHas pabota Ne 2. «Onucanue nNpucnocoO0JIeHHOCTH OpraHu3Ma
Y €€ OTHOCUTEIBHOIO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE »KU3HU Ha 3emuie.

JloHay4YHbIE MPEICTABICHUS O 3apOXACHUM XKU3HW. HaydHble rumortesbl
BO3HMKHOBEHHUS KM3HM Ha 3emiie: abuoreHe3 W MaHcHepMmus. XHUMHUYECKas
HBOJIIOLINUA. AOUMOTEHHBIM CHHTE3 OPraHMYECKUX BEUIECTB M3 HEOPraHWYECKHUX.
OKCIEpUMEHTAIBHOE TOATBEPKACHUE XUMHUYECKOW H3Bomounu. HavanbHble
stanel Ouosiornueckoil sBomounu. I['mnoresa PHK-mmpa. dopmupoBanue
MEMOpPAHHBIX CTPYKTYpP M BO3HHKHOBEHHE MPOTOKJIETKU. [lepBble KIETKU U UX
sBONIOLMS. POPMUPOBAHUE OCHOBHBIX I'PYMI KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emuie 1o spaM u nepuoaam. Karapxeil. Apxeiickas u
npotepo3oiickast spel. [lanmeo3olickas 3pa U €€ mnepuojbpl: KeMOPUNCKUH,
OPAOBHUKCKHUH, CHUTYPUHUCKHM, JEBOHCKHM, KAMECHHOYTOJIbHBIN, TIEPMCKHUU.

Me3so301ickas 3pa U €€ NeEPUOIbl: TPHACOBBIN, IOPCKUM, METIOBOM.

KaiiHo3oMckass 3pa u €€ mnepuoabl: MAJIEOTCHOBBIM, HEOTCHOBBIN,
AHTPOIIOTE€HOBBIM.

XapakTepucTuKa KiIumaTa ¥ re0JIOrH4ecKux npoueccoB. OCHOBHBIE 3Tallbl
ABOJIIOIMU PACTUTEIBHOTO U KMBOTHOrO MHpa. ApomMopdo3bl y pacTeHU U
KUBOTHBIX. [losIBIIEHME, paclBET ¥ BBIMUPAHUE TPy KUBBIX OPraHU3MOB.

CuctemMa OpraHM4YecKOro Mupa Kak OTpaKeHHE 3BOJIOUUU. OCHOBHBIE
CUCTEMATUYECKUE IPYIIIbI OPraHU3MOB.

OBoJIIOIMSA ~ 4YeJNOBEKAa.  AHTpPONOJIOTMST  Kak  Hayka.  Pa3Butue
NPEACTABICHUA O  NPOUCXOXKIEHWM  4eloBeKa. MeToapl  U3y4YeHHs
anTpornorene3a. (CxoactBa M pa3nuyusi  4YEJIOBEKA UM YKUBOTHBIX.
CucremMaTnuecKoe MoJ0XKEHUE YeJI0OBeKa.

JBwxymue  cuibl  (dakTopel)  aHTpomoreHe3a.  HacnenctBeHHas
M3MEHYMBOCTh M €CTECTBEHHbIH 0TOOp. OOuiecTBeHHbI 00pa3 KHU3HHU,
W3FOTOBJICHHE OPYIUH TpyZa, MBILUICHHUE, PEYb.

OcCHOBHBIE CTaJMM W BETBH OBOJIOLMM YEJIOBEKAa: aBCTPAJIOINUTEKH,
Uenosek ymensiii, YenoBek mnpsamMoxomsumi, YemoBek HeaHAEPTaIbCKUU,
UYenoBek pa3ymHblil. Haxoakn MCKOMaeMbIX OCTaTKOB, BPEMs CYIIECTBOBAHMS,
001acTh pacnpocTpaHeHHs], 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HH, OPYAHSL.

YenoBeueckue packl. OCHOBHbIE OOJBIIME pachl: €BPOIECOUIHAS
(eBpaswmiickasi), Herpo-aBCTpajoWJHas (9KBATOpUAJbHAs), MOHIOJIOWIHAS
(a3uarcko-amepukanckasi). UepTbl nNpUCIOCOOIEHHOCTH  TMpeACTaBUTENECH
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YEJIOBEYECKUX Pac K YCIOBUSM CYIIECTBOBaHMS. ENMHCTBO YEIOBEUYECKUX Pac.
Kpuruka pacusma.

JemoHcTpanuu:

[Toptpersr: ®@. Penu, JI. [Tactep, A. U. Onapun, C. Muuiep, I'. FOpu, Y.
JlapBuH.

Tabmuiel n cxeMbl: «Bo3aukHoBeHHe CONHEUHOM CHUCTEMED», «Pa3BuTHe
opraHuuyeckoro wmupa», «PacturtenbHas kieTtka», «KHBOTHas KIETKay,
«IIpokapuornueckas kinetka», «CoBpeMeHHasl CUCTEMa OPraHUYECKOro MUpPay,
«CpaBHEHHE aHATOMUYECKHUX YEPT CTPOCHUS YEIOBEKAa U UYEITOBEKOOOPA3HBIX
00e3bsin», «OCHOBHbIE MeCTa TMAJICOHTOJOTMYECKUX HaXOJOK IPEIKOB
COBPEMEHHOI'0 4YeNIOBEKay, «JIpeBHenmune moan», «Jlpesaue moan», «llepsoie
COBPEMEHHBIE JIIOIN», «HeT0BeUeCKue pacoh».

O6GopynoBanue: wmymspku — «lIpoucxoxaenue  yenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEAHAEPTAIblA, KPOMAaHbOHIIA), CIENKH HIH
M300paKEHUsI KaMEHHBIX OPYJIMi MEPBOOBITHOTO YeloBeKa (KaMHU-YOIIIEPHI,
pyomia, ckpebiia), TeoXpoHOJOrHyYeckass TaOnuIa, KoJuleKmus «DopMbl
COXPAHHOCTH UCKOMIAEMbIX )KUBOTHBIX U PACTCHUIN.

JlaGopaTopHblie U NpakTHYecKue padoThbl:

[IpakTuueckas padorta Ne 1. «M3yyeHne nckonaeMbIX OCTaTKOB pPacTEHUM
Y AKUBOTHBIX B KOJUIEKIIUSX).

OKkckypeust  «JBOJNIOLMSA ~ OpraHuueckoro wmupa Ha 3emue» (B
€CTECTBEHHO-HAYYHbIN UM KPACBETUECKUI My3€ii).

Tema 3. Opranu3Mbl 4 OKpy:KawIIas cpeaa.

OKoJiorusl Kak Hayka. 3aJaud M pas3Aelibl  3KOJOrMU. MeTosl
AKOJIOTHYECKUX MCCIEIOBaHHI. DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOTO
YEJI0BEKA.

Cpenbl oOuTaHMsI OPraHU3MOB: BOJHAS, HA3EMHO-BO3/YIITHAS, TTIOUBCHHAS,
BHYTPUOPTaHU3MEHHAS.

Okonoruueckue ¢akrtopsl. Kiaccudukanus 3K0I0rHUecKuX (PaKkTOPOB:
abuotuyeckue, OMOTMYECKHE M aHTPOIOreHHbIe. JleWCTBHE HKOIOTHYECKUX
(haKkTOpOB Ha OPTAHU3MBI.

AOuoTnueckue (bakTOopHI: CBET, TeMIeparypa, BJIAKHOCTB.
doronepuoausm. [lpucrnocobieHns OpraHu3MOB K JCHCTBUIO aOMOTHYECKUX
(daktopoB. buonornueckue puTMBI.

buotnueckne  Qaxtopel. Bumbl  OMOTHUECKMX  B3aMMOACHCTBHIA:
KOHKYPEHIUSI, XHUIIHUYECTBO, cuMOMO3 U ero Qopmel. [lapaszutusm,
KOONEpALMsI, MyTyaJu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIECOHUYECTBO).
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AMeHcanu3M, HeUTpaiu3M. 3HadeHUE OMOTHMYECKUX B3aUMOJCUCTBUHN IS
CYILIECTBOBAHMS OPIAaHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU TMOMyJsiiuid. (OCHOBHBIE IOKa3aTeNH
MOMYJISILUUA: YUCIEHHOCTh, IMJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[nHaMuka 4uCcIeHHOCTH MOIYJISIUU U €€ PeryJIsius.

JdeMoHcTpanuu:

[Toptpetsr: A. I'ymb6onsar, K. ®@. Pynbe, O. I'ekkenp.

Tabmuuel n cxembl: kapta «IIpupoanbie 30Hb1 3eMun», «Cpenbl 0OUTaHUS
opranuzMoBy, «®Dortonepuonusm», «llomymsmumy, «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJSUUU UHPY30puu-Ty Penbkny, «[Iumesbie nenm».

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

JlaGoparopnas pa6ota Ne 3. «Mopdosiorudeckre 0COOEHHOCTH PACTEHUM
13 pa3HbIX MECT OOUTAHUSY.

Jlabopatopnas pabota No 4. «BnusiHue cBeta Ha POCT U pa3BUTHUE
YEPEHKOB KOJIEYCa.

[Ipaktuueckass padora Ne 2. «[loacuér TIOTHOCTH TMOMYJSIIUN Pa3HBIX
BUJIOB PACTCHUN».

Tema 4. Coo0mecTBa 1 IKOJIOrHYECKHE CHCTEMBI.

Coo06miecTBO Opranu3MoB — OuoreH03. CTpYKTyphl OMOLIEHO3a: BUIOBAs,
MPOCTPAHCTBEHHAsI, Tpodudeckas (muieBas). Buasl-momuHanTel. CBs3U B
OHoIIEHO3E.

Okonoruyeckue cucteMbl (dkocuctemsbl). I[loHdatue 00 3KocucTeME U
ouoreorieHoze. DYHKIMOHAIbHbIE KOMIIOHEHTBI 3IKOCUCTEMBI: MPOAYLIEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BeHECTB M MOTOK DSHEPrUud B
skocucteMe. Tpoduueckue (MUIIEBbIE) YPOBHU 3KOocHCcTeMbI. [IuiieBbie enu u
cetd. OCHOBHBIE TIOKa3aTeId  SKOCUCTEMBI: OHOMacca, MPOAYKIIHS.
DKOJIOTUYECKHE MUPAMUJIbI: TPOIYKIIMU, YUCICHHOCTH, Onomacchl. CBoiCTBa
HKOCUCTEM: YCTOMUYUBOCTh, CAMOPETYJIALUS, pa3BuTHe. CyKIECCusl.

[IpuponHbie 3KOCHCTEMBI. JDKOCHCTEMBI 03€p U peK. IJKOCUCTEMA
XBOMHOTO WJIM HIMPOKOJIUCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE HKOCUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCHCTEMBI.
buonornyeckoe u X03s1iICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopasnoobpasue kak Qaxtop ycroiumBocTu 3KocucteM. CoxpaHeHHe
OMOJOTUYECKOT0 pa3HO0Opasus Ha 3eMIie.

VYuenune B. U. Bepnanckoro o ouocgepe. I'paHunpl, coctaB U CTpyKTypa
ouocdepnl. XKupoe BemectBo u ero pynkuun. OcodbeHHOCTH OHMOChEphl Kak
rJI00aJIbHOM 3KOCUCTEMBL. J[MHAMUYECKOe paBHOBECHE M OOpaTHas CBs3b B
ouocdepe.
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KpyroBopotsl BemectTB U OMOT€OXMMHUYECKHE MKl 3JIEMEHTOB
(yraepona, azora). 3oHaIbHOCTH OMoCchepbl. OCHOBHbIE OMOMBI CYIIIH.

YenoseuectBo B Ouochepe 3emiid. AHTPONOTeHHbIE H3MEHEHUS B
ouocdepe. ['modanbHbIE SKOJIOTHYECKUE TTPOOTIEMBI.

CocyiecTBoBaHue IPUPOABI U 4eJIOBEYECTBA. CoxpaHeHune
Ouopa3zHooOpa3usi Kak  OCHOBa  ycTroWuumBocTH  Ouocdeprl. OcHOBa
pallMOHAIILHOTO YIPaBJIEHUSI MPUPOJAHBIMU PECYypcaMU U HUX HCIIOJIb30BaHUE.
JlocTukeHrs OMOJIOTUH U OXPaHa MPUPOIBI.

JlemoHcTpanuu:

IToptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuup!l n cxemsl: «Ilnmesbie nenn», «bUOLNEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobiecTBay, «llenu nuranusy, «IKONOrHUECKas MUPAMUIIAN,
«buocpepa u yenoBek», «IKOCUCTEMA MIMPOKOJUCTBEHHOI'O  JIECay,
«JKocucTeMa XBOMHOro Jjeca», «buOIEHO3 BOJOEMA», «ATPOIECHO3Y,
«IIpumepHBIE aHTPOINIOTEHHBIE BO3AEHMCTBUS Ha MNPUPOAY», «BaxHeinmune
MCTOYHHUKHU 3arpsi3HEHHs] BO3JyXa U TPYHTOBBIX BOn», «[louBa — BaxkHewIas
cocTaBisiromias ouocdepsl», «DakTopbl naerpaganuud TNouBy, «llapHUKOBBIA
abdexT», «DakTophl PaAMOAKTHUBHOTO 3arpssHeHusi Ouochepwr», «OO0mas
CTpyKTypa Ouocdepo», «PacnpocTpanenue xu3Hu B 6uocdepe», «O30HOBBIM
sKkpaH ouocdeps», «KpyroBopot yriepoaa B 6uocheper», «Kpyropopot azora B
IPUPOACH.

O6opynoBanue: MOAETb-aNTUIMKANNS « [UMMMYHBIE OMOIIEHO3bI», TepOapwHii
«PactutenbHble  cooOmiecTBa», koyuiekuuu — «buouenos», «Bpenurenu
BAXHEHIINX CEIIbCKOXO3SHUCTBEHHBIX KYJIbTYyp», Te€pOapuu U KOJUICKIHUU
pacTeHUN U >KUBOTHBIX, MPUHAJICKAIIUE K PA3HBIM SKOJOTUYECKUM TpyIIaM
onHoro Buaa, Kpacnas xknura Poccuiickoit ®enepamuu, wu300paKeHUs
OXpaHsIEeMbIX BHJIOB PACTEHUH U JKUBOTHBIX.
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INTAHUPYEMBIE PE3VJIbTATbI OCBOEHHUSA IIPOTPAMMBI 110
bMOJOI'MN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHIA

Cornmacao ®I'OC COO, ycraHaBIMBarOTCSA TpPeOOBaHMSI K Pe3ysIbTaTam
OCBOGHHUSI OOYyYAalONIMMHCS TIPOrpaMM CpeAaHero oO0miero oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType TUYHOCTHBIX pe3yJbTaTOB OCBOEHUS mMpeameTa «buomaorus»
BBIJICJICHBI  CIEAYIOLIME  COCTABJISIONIME:  OCO3HAaHUE  O0yYarOU[MMHCS
POCCUHCKON TPaKIaHCKOM HJIEHTHYHOCTH — TOTOBHOCTH K CaMOpPAa3BUTHIO,
CaMOCTOSATEILHOCTH U CaMOOTIPEIEICHUIO, HAJTUYHEe MOTHBAIIMU K OOyYCHHUIO
OHMOJIOTHH, LIeJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOKIEHUN TMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEM W HCTOPUYECKUX TPAAMIUN  Pa3BUTHUS
OMOJIOTUYECKOTO  3HAHUA, TOTOBHOCT M  CIOCOOHOCTh  OOYYarolUXCs
PYKOBOJICTBOBaThCS B CBOEH  JIEATEIIBHOCTH  I[EHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMH, MPUCYIIUMHU CHCTEME OMOJOTUYECKOro OOpa30BaHUs, HAIMYWE
AKOJIOTMYECKOTO IMPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTH
KU3HEHHBIE TUIaHBI.

JlnuHoCTHBIE pe3ybTaThl OCBOSHUsS TpeameTa «buosorus» gocTurarorcs
B ©IWHCTBE y4YeOHONW M BOCHHUTATECIBHOW JCSATEIHPHOCTH B COOTBETCTBUU C
TPAIUIIUOHHBIMA  POCCUUCKUMH  COLIMOKYJIbTYPHBIMU, HCTOPUYECKUMHU U
JyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU, IPUHATHIMA B OOIIECTBE MpPaBUIaMU U
HOpMaMH  TIOBEACHUS U  CIOCOOCTBYIOT  MpoleccaM  CaMOIIO3HAHMS,
CaMOBOCIIMTAHUSI U CaMOPa3BUTHS, PA3BUTHUSI BHYTPEHHEW MO3UIIMU JTUYHOCTH,
NaTpUOTU3Ma, YBAXXEHUS K 3aKOHY M MPABOMNOPANIKY, YEIOBEKY Tpyla H
CTaplieMy TIOKOJICHHIO, B3aUMHOIO YBaXKECHHS, OEpPEKHOr0 OTHONIIECHUS K
KyJbTYPHOMY HAaCIEIUI0 W TpaaulusM MHOTOHAIMOHAJBbHOIO Hapoja
Poccuiickoin @enepanuu, Npupoe U OKPYKarolIe cpee.

JIMdHOCTHBIE pPE3yNbTaThl OCBOCHHUSA YyueOHOro mnpeamera «buomorus»
JOJDKHBI ~ OTpa)kaTb ~ TOTOBHOCTH U CIHOCOOHOCTh  OOYYaroIIMXCs
PYKOBOJICTBOBATHCSl C(POPMUPOBAHHON BHYTPEHHEH TMO3UIUEH JHUYHOCTH,
CHUCTEMOW IIEHHOCTHBIX OPHUEHTAlUM, MO3UTHUBHBIX BHYTPEHHHX YOEKICHHI,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHIMCKOTO OOIIECTBa,
paclIMpeHne >KU3HEHHOIO OIbITa W OMNbITa JESITEIbHOCTH B IPOLECCE
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peanu3ali OCHOBHBIX HAaNpaBlIEHUN BOCHUTATEIBHOU AESITENBHOCTH, B TOM
YUCJIe B YaCTH:
1) rpa:xaaHCKOro BOCIMTAHMS:

c(hOpPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3MIIMU  OOydarmerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJ€HA POCCUICKOI0 00I1eCTBa;

OCO3HAHHUE CBOMX KOHCTUTYIMOHHBIX MpaB U OOSI3aHHOCTEH, YBa)KE€HUE
3aKOHa U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATEILHOCTH TPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX M TTO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMNPENETSATh COOCTBEHHYIO MO3HIMI0 IO OTHONIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHITH €€;

YMEHHE YUYUTHIBATH B CBOUX JACHCTBUIX HEOOXOAUMOCTh KOHCTPYKTUBHOI'O
B3aMMOJICUCTBHUS JIIOJIEH C pa3HBIMU YOSKICHUSIMHU, KyJIbTYPHBIMH IIEHHOCTSIMU
U COIMAJIbHBIM TOJI0KEHUEM;

FOTOBHOCTh K COTPYIHHYECTBY B IPOILIECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBIX, TO3HABATEIbHBIX M MCCIEAOBATEIbCKUX 3a7a4, YBAKHUTEIHHOTO
OTHOIIEHUS! K MHEHHIO OIMOHEHTOB TpPH OOCYXJEHWU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJOHTEPCKOMN NEATEIBHOCTH;

2) IaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hopMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU WJICHTUYHOCTH,
NaTpUOTU3Ma, YBAKEHUSI K CBOEMY HApOJAY, UyBCTBAa OTBETCTBEHHOCTH IEpE]]
PonuHou, ropmocty 3a cBOM KpaH, CBOIO PoauHy, CBOM A3BIK M KYJBTYpY,
IPOIUIOE U HACTOsIIIIEe MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOILIIEHHE K TMPUPOJHOMY HACICAUI0 M MaMsSTHUKAM
IPUPOJIbI, JOCTHXKEHUAM Poccun B Hayke, UCKYCCTBE, CIOPTE, TEXHOJOTHSX,
TpyAe;

CIIOCOOHOCTh OLIGHUBAaTh BKJIAJ POCCUUCKUX YYEHBIX B CTAHOBJICHHE H
pa3BuTHE OHMOJOTHM, TTOHUMAHHS 3HAYEHUs OMOJOTHM B TMO3HAHUM 3aKOHOB
MIPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uaerHas yoexxaEéHHOCTh, TOTOBHOCTh K CIyKEHHUIO U 3anure OTedecTsa,
OTBETCTBEHHOCTH 3a €r0 CyaAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JIYXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CUTYalUI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTHUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;
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OCO3HaHME JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIIEro;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POJMUTENSIM, CO3JaHUI0 CEMbHU Ha
OCHOBE OCO3HAHHOI'O MPUHATHS IEHHOCTEW CEMENHOM KU3HU B COOTBETCTBUU C
TpaauuussMu HapoaoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMS

ACTETUYECKOE OTHOILEHHE K MHUPY, BKJIIOUasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

IOHUMAaHUE SMOLMUOHAIBHOTO BO3JICUCTBUA KUBOW IIPUPOABI U €€
LIEHHOCTH,;

TOTOBHOCTh K CAaMOBBIPQ)XEHUIO B Pa3HbIX BUAAX HUCKYCCTBA, CTPEMIIEHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢pusuveckoro BocnuTaHus, GopMHUPOBAHMS KYJbTYPbI 310POBbS H
IMOIMOHAJILHOIO 0JIaronoJayuns:

NOHMMaHUE W peaju3alus 3I0pOBOr0 M 0e30MmacHOro o0pasza KU3HU
(3mopoBO€  TUTaHWE, COOJIOJEHUWE TUTMEHHMYECKHMX TMpaBWJI U  HOPM,
cOAIaHCUPOBAHHBIN PEXKUM 3aHATUA W OTAbIXa, peryisipHas ¢uznueckas
aKTUBHOCTB), O€pPEKHOr0, OTBETCTBEHHOIO U KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (hPM3HUYECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

MMOHMMAaHWE IIEHHOCTH TMPaBUJI HWHIUBUAYAIHHOTO M KOJIJIEKTUBHOIO
0e30macHOr0 TOBEJACHUS B CUTYAIUSAX, YTPOXKAIOIMIMX 30POBBI0 W JKU3HU
JIIOJICH;

OCO3HAHHWE  TMOCJIEACTBUM W  HENPUSATHUS  BPEIHBIX  MPUBBIUEK
(ymotpe0OieHus aaKorosisi, HAPKOTUKOB, KypeHHS );

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYA0IIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKOW M COLHAIBHOU
HaIIPaBJICHHOCTH, CIIOCOOHOCTH WHULIMUPOBATH, IJIAHUPOBATH u
CaMOCTOSITEJILHO BBITIOHATh TaKyIO JESTeIbHOCTD;

UHTEpPEC K pasnu4yHbiM cdepaMm MnpodhecCUOHATBHOM JIeITeNbHOCTH,
YMEHHUE COBEPILATh OCO3HAHHBIN BbIOOP Oyayiel npodeccuu v peaan3oBbIBaTh
COOCTBEHHBIC KU3HCHHBIE TUTAHBI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa30BaHMI0O M CaMOOOpa30BaHUIO Ha
MPOTSIKECHUN BCEU KU3HH;

7) 3K0JI0TH4eCKOr0 BOCIIUTAHMS:

AKOJIOTMYECKHU 11eJIeCO00pa3HOE OTHOIICHHE K MPUPOJE KaK HMCTOYHUKY
KU3HU Ha 3eMJI€, OCHOBE €€ CYIIECTBOBAHUSI;
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MOBBIIIEHUE YPOBHS JKOJOTMYECKON KyJNbTYphl: MPUOOPETEHHE OIbITa
IJIAHUPOBAHMUSI TIOCTYMKOB M OILIEHKM HMX BO3MOXHBIX TOCIEICTBUN ISt
OKPYKarOIIEU CPEbI;

OCO3HaHME rI00aJbHOTO XapaKTepa SKOJOTMYECKUX MPOOIEeM U IMyTel uX
pelieHus;

CIOCOOHOCTh HCIOJIb30BaTh MPUOOPETAEMBbIE MPU H3YYEHHH OUOJIOTHH
3HAHUS W YMEHUS NpPHU PEIICHHH MPOOJIeM, CBSI3aHHBIX C PAMOHAIbHBIM
MIPUPOJIOTIOIB30BaHUEM  (COOJIIOZICHWE TIpaBWJI TOBEJICHUS B  MPUPOJIE,
HaIpaBJICHHBIX HA COXPAHEHHE PABHOBECHS B 3KOCUCTEMAX, OXpPaHY BHUJIOB,
IKOCHUCTEM, OHOChephl);

AKTUBHOE HENPUATHE JACUCTBUW, NPUHOCAIIMX BpEI OKpPYXKarollen
IPUPOAHON Cpelie, YMEHHUE POTrHO3UPOBATh HEOIArONPUSITHBIE IKOJIOTMUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JICHUCTBUM U MPEIOTBPAIATh UX;

HaJU4YUE Pa3BUTOrO HKOJOTHMYECKOTO  MBIIUICHUS, SKOJOTMYECKOU
KYJbTYpbl, OIbITa JAESITEIBHOCTH SKOJOIMYECKOM HANpPaBICHHOCTH, YMEHHS
PYKOBOJACTBOBATHCSI UMY B MIO3HABATEIILHOM, KOMMYHUKATUBHOM U COLMAIIBHOM
MpaKkTUKe, TOTOBHOCTM K YyYacCTUIO B MPAKTUYECKOW  JIESITEIHHOCTH
AKOJIOTMYECKOM HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU M OOIIIECTBEHHON MPAKTUKKU, OCHOBAaHHOTO Ha IHAJIOTE
KYJbTYp, CHOCOOCTBYIOUIETO OCO3HAHHIO CBOEr0 MECTa B MOJUKYJIBTYPHOM
MUpE;

COBEPIICHCTBOBAHUE SI3bIKOBOM M UWUTATENIbCKON KYJBTYPhI KaK Cpe/ICcTBa
B3aUMOJEHCTBUS MEXKY JIFOAbMHU U IMO3HAHUS MUPA;

MOHMMaHue cnenu(puku OHUOJOrMU KaK HAayKH, OCO3HAaHUS €€ pOoJiu B
(GbopMHpPOBAaHUM PAITMOHATILHOTO HAYYHOT'O MBIILIEHUS, CO3JaHUH IIEJIOCTHOTO
MpeCTaBIeHHUs] 00 OKPYXaIoIIeM MUPE KaK O €IUHCTBE MPUPOJIbI, YETOBEKA U
oOIecTBa, B MO3HAHUHU TMPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIeHUH MpoOIeM
COXpaHEHUS TPUPOJTHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUUMOCTH OMOJIOTHH JJIsl COBPEMEHHOM ITUBHIIA3AINH:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHNE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECYpCHBIE TPOOIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTeH BbIXOJA U3 TJI00AIBHBIX AKOJIOTHYECKUX MPOOIeM
u oOecrnedyeHus: TMepexoja K YCTOMUYMBOMY Pa3BUTHIO, PalMOHAJILHOMY
UCIIOJIb30BAHUIO MPUPOJIHBIX PECYpPCOB U (OPMHUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HU;
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3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHMOJIOTMUECKUX 3HAHUW B IEIAX
MOBBIMICHUST OO KyJIbTYPhl, E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH, Kak
COCTaBHOM  4YacTh  (PYHKIMOHAIBHOW  TPaMOTHOCTH  OOydYarouuxcs,
dhopmupyemMoit mpu n3y4eHuu OUOJIOTUH;

MOHUMAHUE  CYIIHOCTH  METOJOB  TIO3HAHUS, HCIOJb3YyeMbIX B
€CTECTBEHHBIX HayKaX, CITOCOOHOCTH HCIIOJIb30BATh IMOJIy4acMbIe 3HAHUS JIJIS
aHanu3a U OOBSICHEHUS SBIICHUM OKPYKAIOIIETO MUPA U MPOUCXOMAIIUX B HEM
M3MCHCHUH, YMEHHUE JieJlaTh 0OOCHOBAHHBIC 3aKITFOYCHHUS HAa OCHOBE HAYYHBIX
(haKTOB M UMEIOIIMXCS JAHHBIX C IEIBI0 MOYYSHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENBHO HCIOIb30BaTh OMOJIOTUUECKUE 3HAHUS IS
perieHus Mpo0JIeM B peabHbIX KU3HCHHBIX CUTYAIIHSIX;

OCO3HAaHHUE IIEHHOCTH HAYYHOU JIeATETbHOCTH, TOTOBHOCTh OCYIIIECTBIISATh
MIPOCKTHYIO M MCCIICIOBATEIBCKYIO JEATEILHOCTh HHANBUAYAJILHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEpPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY TOJYyYEHUIO HOBBIX 3HAHWUW MO OWOJIOTHH B
COOTBETCTBHH C KU3HEHHBIMU IMOTPEOHOCTSIMHU.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble  pe3yJbTaThl  OCBOSCHHS ~ Y4eOHOTO  IIpeaMera
«buomnorus» BKJIIOYAIOT: 3HAYUMBIE IS (POPMHUPOBAHUS MHPOBO33PEHUS
OOyJarommMxcsi  MEKIUCIUIUTMHAPHBIE  (MEXIPEAMETHBIE)  OOIIECHAYYHbIE
MOHATHS, OTPAKAIOIIUE IEJIOCTHOCTh HAYYHOM KapTHHBI MUpA M CIEHUPUKY
METOJIOB TIO3HAHUS, WCIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
DHEPrus, SBJICHHUE, MPOIECC, CUCTEMa, Hay4dHbIA (hakT, MPUHIIUI, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHME, HAOIIOJICHUE, U3MEPEHUE,
AKCIIEPUMEHT u JIPYTHUX), YHUBEPCAJIbHbBIC y4cOHBIC JICUCTBUS
(mo3HaBaTebHbIE, KOMMYHHKATUBHBIE, PETYJISTUBHBIC), OOECIECUUBAIOIINE
dbopmupoBaHue (yHKIIMOHAIHPHOW T'PaMOTHOCTH M COITMAJIBLHON KOMIIETECHIIUH
oOyyJarommxcsi, CHOCOOHOCTh OOYYaloIIMXCsl  WCIOJb30BaTh  OCBOCHHBIC
MEXJIUCHUIUIMHAPHBIC, MHPOBO33PEHUYECKUE 3HAHUA W  YHUBEpPCaJIbHbIC
y4eOHbIC IEUCTBUS B TO3HABATEILHON U COIIMATILHOMN TTPaKTHUKE.

MeranpeaMeTHbIe pe3yabTaThl OCBOCHUS MPOTPAMMBI CPETHETO OOIIETO
00pa3oBaHUsl TOKHBI OTPAXKATh:

OBiajeHne  yYHUBEPCAJBHBIMH  Y4eOHBIMH  TMO3HABATEIbHBIMH
AEeUCTBUAMMU:

1) 0a3oBble JIOrHYecKHUE TeHCTBHUA:
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CaMOCTOATENBbHO  (POpMyNIHUpOBaTH M aKTyaJIU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUU 3HAHHMU MPUEMBI JIOTUYECKOTO MBIIUICHUS
(aHanu3a, cuHTE3a, CpaBHEHMS, Kiaccuukauuu, o0OOLIEHUs), PacKpbIBaTh
CMBICIT OHMOJIOTUYECKHX TOHSATUH (BBIIEIATh HMX XapakTEepHbIC MPHU3HAKH,
YCTaHABJIMBATh CBSI3U C IPYTHUMU MOHSATUSIMU);

ONpENEeNATh 1LIeNIU AEATENbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUH HUX
JOCTHKEHUS, COOTHOCUTHh PE3yJbTaThl JEATEIBHOCTH C IOCTaBJICHHBIMHU
LEJISIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE TMOHATUS Uil OOBsICHEHUS (HAKTOB H
SABJICHUM KUBOW MTPUPOJIBL;

CTPOUTH JIOTUYECKHE PpACCYKICHUS (MHAYKTUBHbBIC, IEAYKTHUBHBIE, IO
aQHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B PACCMATPUBAEMBIX
SABJICHUSIX, (DOPMYIHUPOBATH BHIBOJIBI M 3aKJIFOUCHNUS,

MPUMEHITh  CXEMHO-MOJICJIbHBIE ~ CpEJICTBAa Uil MPEJICTABJICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX,
a TaKkKe TMPOTUBOPEUYMH Pa3HOrO poOJa, BBISBICHHBIX B  Pa3IUYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUsI TPOOJIEMBI ¢ YUETOM aHal3a UMEIOIIHUXCS
MaTepUAIIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEJIbHOCTh, OIICHWBAaTh COOTBETCTBHUE
PE3YyJbTATOB LIEJISIM, OLICHUBATH PUCKHU MOCIEIACTBUM €SI TENHHOCTH;

KOOPJMHUPOBATh M  BBINOJHATHE PA0OTy B YCJIOBHUSIX peajbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPHU PEIICHUH >KM3HEHHBIX MPOOJIEM.

2) 0a30BbBI€e HCCJIEA0BATEIbCKHUE AeliCTBUS:

BJIAJICTh HaBBIKAMHU  y4€OHO-HCCIICIOBATEIbCKOMN u MIPOCKTHOMN
NEATeNIbHOCTH, HaBbIKAMHM  paspelieHuss npoOjeM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IMOUCKY METOJIOB PEIICHUSI MPAKTHUYECKUX
3a/1a4, MPUMEHEHUIO PAa3IMYHBIX METOJ0B MTO3HAHUS;

HCIIOJIB30BaTh Pa3JIMYHbIE BUJbI ACATEIBHOCTA MO TMOJYYEHHUIO HOBOIO
3HaHUS, €r0 HMHTEPIpEeTaIuu, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B Y4EOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/TaHUH YICOHBIX M COITMATBHBIX TPOCKTOB;

dbopMHpoBaTh ~ HAYYHBI  TUO  MBIIUICHUS,  BJIAJETh  HAYYHOU
TEPMUHOJIOTHEH, KJIFOUEBBIMU MOHATUAMHU U METOAAMU;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIC 3a/layd B 00pa3oBaTEIbHOM
NESATENIbHOCTU U )KU3HEHHBIX CUTYaIUsX;
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BBISIBJISITh TMPUYUHHO-CIICJICTBEHHBIE CBSI3W M aKTyaJlU3WpoBaTh 3ajauy,
BBIJIBUTATh TUIIOTE3y €€ PEIICHHs, HaXOAUTh apTyMEHTHI JJIs JT0Ka3aTeIhCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU PEIICHHUS;

aHANMM3UPOBAaTh TIOJYYCHHBICE B XOJE PEIICHUS 3aJadd pPe3yJbTaThl,
KPUTUYECKH OLICHUBATh WX JOCTOBEPHOCTh, MPOTHO3UPOBATH H3MEHEHHE B
HOBBIX yCIIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TPUOOPETEHHBINA OIIBIT;

OCYUIECTBJIATH LIEJICHANPABICHHBIN MTOUCK MEPEHOCca CPEJICTB U CIIOCOOOB
JEHCTBUA B MPOGECCHOHAITBHYIO CPEy;

YMETh NMEPEHOCUTh 3HAHUSA B MO3HABATEIBHYIO U MPAKTHYECKYIO 00JacTH
KU3HEIEATCITLHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOAXOABI U PEIICHMS,
CTaBUTH MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aIbTePHATUBHBIE PEIICHUS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTHPOBAThCS B PAJNIMUHBIX HMCTOYHUKAX HHPOpManuu (TEKCTe
y4eOHOro MocoOusi, Hay4YHO-MOMYJSIPHOW  JUTeparype, OHOJOTHMYECKHUX
CJIOBapsX M CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax naHHBIX, B HHTepHeTe),
aHANMM3UPOBaTh HMH(MOPMAIIUIO PA3IUYHBIX BUAOB U (OPM MPEACTABICHHUS,
KPUTHUYECKU OIIEHUBATH €€ JJOCTOBEPHOCTh M HEIPOTUBOPEUNBOCTH;

(bopMyIUPOBATh 3aMTPOCHl U TPUMEHSTH Pa3IMYHBIC METOIbI IIPU ITOUCKE H
orbope OwWoiorndeckor uHPOpMAIMK, HEOOXOJAUMOM ISl  BBITOJIHEHUS
y4eOHBIX 3a/1a4;

MpUOOPETaTh OMBIT MCIOJB30BaHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATh KYJbTYpY AaKTUBHOI'O  HCIIOJIb30BaHUS
Pa3TUYIHBIX TTIOMCKOBBIX CHCTEM;

CaMOCTOATENILHO  BBIOMpaTh ONTUMANBHYIO (OpPMY TPEICTaBICHUS
ouosiornyeckod wuHbopmanuu (cxembl, rpaduKd, gUarpaMMbl, TaOIUIbI,
PUCYHKH U IPYToE€);

WCIIOJI30BaTh HAYYHBIM S3BIK B KAaueCTBE CpPEJACTBA MpH padoTe C
Oouonornyeckor wHOOpPMAIUMEH: TPUMEHATH XUMHUYECKHe, (U3UMYECKUE U
MaTeMaTUYeCKHe 3HaKU U CUMBOJIbI, (POpMYIibl, a00OpeBUaTypy, HOMEHKIIATYDPY,
UCIIOJIP30BaTh W TPEoOpa3oBbIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEJCTBA
HaTJIITHOCTH;

BIIAJICTh ~ HABBIKAMU  pACIO3HABAHUS W 3alIUTBl  WHGOOpMAINH,
UH(GOPMAIIMOHHON O€30MaCHOCTH JIMYHOCTH.

OBj1aieHHe YHHBEPCAJIbLHBIME KOMMYHUKATHBHBIMH JIeHCTBUSIMU:

1) oOmenme:
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OCYIIECTBISITh KOMMYHHUKallUM BO Bcex cdepax KHU3HU, aKTUBHO
y4acTBOBaTh B JHUAJOTe€ WM JUCKYCCHHM MO CYHIECTBY OOCYX ITAeMOW TEMbI
(yMeHue 3amaBaTh BOIPOCHI, BBICKA3bIBaTh CYXKJIEHUS OTHOCHUTEIBHO
BBINIOJIHEHHUS TIPEIaraéMoy 3aJjauu, YUYUThIBATh UHTEPECHl U COTJIACOBAHHOCTh
MO3UIMI IPYTrUX yYaCTHUKOB AMAJIOTA WM JUCKYCCUN);

pacno3HaBaTh HeBepOalbHbIE CPEACTBA OOIIECHMS, MOHUMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BOSHHUKHOBEHMSI KOH(QIMKTHBIX CUTYalUH,
YMETh CMATYaTh KOH(PJIUKTHI U BECTH IEPETOBOPHI;

BJIQ/IETh Pa3JIMYHBIMH CTIOCOOaMU OOIICHHS U B3aUMOJICHCTBUS, TOHUMATh
HaMEpPEeHUsl JAPYTMX JIIOACH, MPOSABIATH YBAXUTEIBHOE OTHOLICHHE K
coOeceTHUKY U B KOPPEKTHOM hopme popMyarpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHS C MCIOJb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHas AesITeJIbHOCTD:

MOHMMAaTh W HWCHOJb30BaTh  IMpPEUMYyIIeCTBA  KOMaHIHOM U
WHIUBUIYyAIbHOW pabOThl TpPH  PEIICHUH OWOJIOTHYECKOW  MpOOJIeMBbl,
000CHOBBIBaTh HEO0OX0IUMOCTh IPUMEHEHUS IPYIIIOBBIX dbopm
B3aUMOJICUCTBUS TIPH PEIICHUHN YUeOHOM 3a/1a4u;

BBIOMPATh TEMATUKY M METOJAbl COBMECTHBIX NEUCTBHUM € Yy4ETOM OOIIKX
MHTEPECOB M BO3MOKHOCTEN KaKJIOTO WIEHA KOJUIEKTUBA;

OpUHUMATh 1M COBMECTHOM JESATEIbHOCTH, OpPraHu30BBIBATH U
KOOPJAMHHUPOBATH JIEMCTBUS MO €€ JOCTHXKEHHIO: COCTABJIATH IUIAH JICMCTBUM,
pacnpeenaTs poid ¢ y4€TOM MHEHUH YYaCTHHUKOB, OOCYXKIaTh PE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KadyeCTBO CBOETO BKJIAJa M KAKIOTO yYaCTHMKAa KOMAHJIBI B
o0l pe3yJsbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajgaraTtb HOBBIE IIPOEKTHI, OLEHUBAaTh HAECH C IO3ULUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEJIEHUE B PAa3IMYHbBIX
CUTYALIMSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OByaeHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMH ACHCTBUAMMU:

1) camoopranuszanus:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUSA JJSl BBIABICHHUS MpOOJIeM M UX
pEIIEHNUs B )KU3HEHHBIX U YUEOHBIX CUTYyalUsX;

BBHIOMpPATh HAa OCHOBE OHOJOTMYECKHMX 3HAHUM LIEJIEBBIE M CMBICIOBBIE
YCTAaHOBKHU B CBOMX JICHCTBHSAX U IOCTYNKAX 10 OTHOIIECHMIO K JKUBOW IPUPOJIE,
CBOEMY 37I0POBBIO U 3/I0POBbIO OKPY’KAOIIHX;

[IOKYMEHT MOAMWUCAH 3EKTPOHHOM MOANUCHIO

H(4)30Y "TMMHA3US UM. B.B. JABbIAOBA", CyHratynnvmHa TaTbsiHa 10.09.25 15:22 (MSK) Ceptudukat 02EE417800A5B2FF954CCCO6E530C68356

AnekcaHApoBHa, AMpeKTop

Onepatop 340 000 "KomnaHus "TeH3op"

26



CaMOCTOATENIBHO  OCYIIECTBIIATh  IIO3HABATEJIIBHYIO  JIE€ATEIBHOCTD,
BBISIBJIAITh TIPOOJIEMBI, CTaBUTh M (OPMYJIMPOBATh COOCTBEHHBIE 3aJaud B
00pa30BaTeIbHON JEATEIBHOCTH U KU3HEHHBIX CUTYAIUIX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pEUIeHUusT MpoOJeMbl €  YYETOM
HMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUM;

JaBaTh OILIEHKY HOBBIM CUTYaIUsIM;

pacliupsTh ~paMKU ~ ydyeOHOro ImpeaMera Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTECHUH;

7enaTh  OCO3HAHHBIA  BBIOOp,  apryMEHTHUPOBaTh  €ro,  OpaTh
OTBETCTBEHHOCTb 32 PELICHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

CH0COOCTBOBATh (POPMHUPOBAHUIO U TPOSIBICHUIO IIWPOKOW 3PYIULUHU B
pa3HbIX O0JIACTSIX 3HAHWI, MMOCTOSHHO IOBBIIIATh CBOM 0Opa3oBaTENbHBIA U
KyJbTYPHBII YPOBEHB.

2) CAaMOKOHTPO.Ib:

J1aBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJITATOB LIENSAM;

BJIa/IETh HAaBBIKAMM IIO3HABATENIbHOM peQuieKcuM Kak OCO3HaHUs
COBEpUIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, MX PE3YJIbTATOB H
OCHOBAHUH, UCIIOJIB30BaTh MPUEMBI pediiekcrun s OLCHKU CUTYyalllH, BIOOpa
BEPHOI'O PEUICHNS;

YMETh OLIEHMBATbh PUCKH W CBOEBPEMEHHO NPHUHUMATH PEIIECHUS II0 HX
CHUXXCHHUIO;

NPUHUMATh MOTHBBI M apryMEHTBHl JPYTHX HIpPH aHAJIU3€ pEe3yJIbTaTOB
NEeSATENBHOCTH;

3) npuHsATHE ce0s M APYTrHUX:

NPUHUMATh ceOsl, MOHUMAs CBOM HEIOCTAaTKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHTBhl JPYTUX NpPH aHAJIM3€ pe3yJbTaToOB
NEATEIIbHOCTH;

MpPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBATH CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH JIPYTOro YeJIOBEKa.

IHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs mnporpammbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKJIIOUAIOT cheuupuueckue s ydyeOHOro ImpeaMera
«buonorus» HaydHble 3HaHUS, YMEHUS M CIOCOOBI JEHCTBUU MO OCBOEHHIO,
UHTEpIpEeTalud U NpeoOpa3oBaHUIO 3HAHWM, BHUJABI JESATEIBHOCTH IO
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MOJIYYCHUIO HOBOT'O 3HAHUS M MPUMEHEHUIO 3HAHUM B Pa3IUYHBIX YYEOHBIX
CUTyallMsIX, a TaKXe B pEalbHBbIX XU3HEHHBIX CHUTYAlMSIX, CBSI3aHHBIX C
ouonoruei. B mporpamme npeaMeTHbIe pe3yibTaThl MPEICTABICHBI 1O TOJaM
oOyueHwus.

[IpenmMeTHbIE pe3ysbTaThl OCBOCHUS yueOHOTO npeamera «buonorus» ¢ 10
KJlacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUH O MeECT€ M POJU OHOJOTHMH B CHCTEME
HAay4YHOT'O 3HAaHMUS E€CTECTBEHHbIX HAyK, B (POPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHOI KapTUHBI MHpa U HAyYHOI'O MHPOBO33PEHHUS, O BKJIAJE
POCCUMCKUX M 3apyOeXHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OUOJIOTHH,
(GYHKIIMOHATIBLHOW TPaMOTHOCTH Y€JIOBEKa JIJIsl pEIIeHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKphIBaTh COJEp>KaHUe OMOTIOTHYECKUX TEPMHUHOB U TMOHSITHM:
XKU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (OOMEH BEIIECTB U MPEBpAICHUE
DHEPrUU), TOMEOoCTa3 (CaMOperyssius), YpPOBHEBas OpraHU3AIMS >KHUBBIX
CUCTEM, CaMOBOCIIPOU3BEEHNE (penponykuus), HACJIEICTBEHHOCTb,
W3MEHYHMBOCTb, POCT U Pa3BUTHE;

YMEHUE H3Jaratb OHOJOTMYECKHE TEOpUU (KJIETOYHasi, XPOMOCOMHa,
MyTallMOHHAs!, LIEHTpalibHas J0rMa MOJEKYJspHOM Ouosorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u yuenus (0 HEHTpax MHOT0oo0pas3us u
MPOUCXOXKJCHUS KyJIbTypHbIX pactennit H. WM. BaBunosa), omnpenensth
IPaHULIbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BIIaJIeTh METOIaMU HAyYHOTO MO3HAHUA B OMOJIOTHU: HAOII0JeHIE
Y ONIMCAHHUE KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUI, OpraHu3alus U MPOBEICHUE
OMOJIOTMYECKOTO  JKCHEPUMEHTA, BBIABMKCHHE  THUIOTE3bl,  BBIABICHUE
3aBUCUMOCTH MEXKIYy HCCIEAYEeMbIMU BEIMYMHAMU, OOBSICHEHHE MOJYYEHHBIX
pPE3ybTATOB, UCIIOJIB30BAHHBIX HAYYHBIX MMOHSATUN, TEOPUH U 3aKOHOB, YMEHUE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJTYUYECHHBIX PE3YIbTATOB;

YMEHHUE BbLICIATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPHUOT
U DYKapuoT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU
npolieccoB: 0OMEHa BELIECTB U MPEBPAILCHHs SHEPTUU B KJIETKE, (DOTOCUHTE3A,
IJIACTUYECKOr0 M HHEPreTUYECKOro oOMEHa, XEeMOCHHTE3a, MUTO03a, MEHo3a,
OIUIOZIOTBOPEHUS, PAa3MHOXKEHMS, WHJMBHUAYaJIbHOTO pa3BUTUS OpraHU3Ma
(oHTOTEHER);

yYMEHUE MPUMEHSTH MOJTYYEHHBIE 3HAHUS JJIs1 O0BICHEHUS] OMOTOTUYECKUX
IIPOLIECCOB U SIBJICHUU, IS IPUHATHUS IPAKTUYECKUX PELICHUN B IIOBCETHEBHON
KU3HU C 1EeNbl0 obecriedeHus 0e30MaCHOCTH CBOETO 370POBbS M 3J10POBbS
OKPYKAaIOIUX JIOAEH, COOJI0JEHHUs HOPM TIPAMOTHOTO IOBEJICHUS B
OKpY>Karolllel MPUPOHON cpejie, MOHUMaHWe HEOOXOIUMOCTH HCIOIb30BaHUS
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JOCTHKEHUNM COBPEMEHHON OMOJIOTMM M OMOTEXHOJOTHUU ISl PAlMOHAIBHOTO
MPUPOIOTIONH30BAHUS;

YMEHUE pellaTh JJIEMEHTapHbIE TEHETUYeCKHe 3aJaud Ha MOHO- U
IUTUOPUTHOE CKpEIIMBAHKE, CIEIUICHHOE HACIEeI0BaHUE, COCTABISITh CXEMBI
MOHOTHOPHUIHOTO CKPEIIMBAHUS IS NMPEJCKa3aHus HACIIEI0BAHMS IPU3HAKOB Y
OpPTraHH3MOB;

YMEHHUE BBIMOTHATH Ja0OpaTOPHBIE U MPaKTHUUECKHEe PabOThI, COOMIOAATh
npaBuia npu padbore ¢ yueOHbIM U TaOOpaTOPHBIM 000PYI0BAaHUEM;

YyMEHUE KPUTHYECKA OIICHUBATh W WHTEPIPETUPOBATH HHGOPMAIIIIO
OMOJIOTUYECKOTO COJICpKAHUsS, BKIIOUYAIOIIYI0 IICEBJIOHAYYHbIE 3HAHUS U3
Pa3TUIHBIX WCTOYHUKOB (cpeactBa MacCOBOM uHbopMaIuy,
HAyYHO-TIOMYJISIPHBIE ~ MaTepualibl), JTHUYECKHE  aCMEKThl  COBPEMEHHBIX
HCCJIEIOBAaHMUI B OMOJIOTHN, MEIUIINHE, ONOTEXHOJIOTHH;

yMEHHUE CO037[aBaTh COOCTBEHHBIE MHCHbMEHHBIE M YCTHBIE COOOIICHMS,
o0o0mass Ouojoruueckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
IPaMOTHO MCTOJIL30BATh MOHATUWHBIN anmapar OUOJIOTHH.

[IpenMeTHbIC pe3yabTaThl OCBOCHUS yueOHOTO mpeameTa «buonorus» ¢ 11
Kaacce JTOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MeECT€ M pPOJU OHOJOTHH B CHCTEME
HAy4YHOTO 3HAHMUS E€CTECTBEHHBIX HAyK, B (OPMUpPOBAaHUU COBPEMEHHOM
€CTECTBCHHO-HAYYHON KapTHHBI MHUpPa U HAYYHOTO MHPOBO33PEHHUsS, O BKIIAJE
POCCHUHCKUX U 3apyOeKHBIX YyUEHBIX-OMOJOrOB B pa3BUTHE OWOJIOTHH,
(yHKIMOHATIBLHOW TPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHUs] >KU3HEHHBIX 3a/1ay;

yYMEHHE PAaCKpbIBaTh COJIEpPKaHNE OMOIOTUYECKUX TEPMUHOB U TOHSITHIA:
BUJ, TOMyJsAUMsA, TeHOMOHA, DBOJIOLUMS, MABWXKYIIUME CUIbl (PakTopbl)
HBOJIIOLUH, MIPUCTIOCOOIEHHOCTh OpraHU3MOB, BU1000pa30oBaHueE,
AKOJIOTHYECKUE (PAKTOPBI, IKOCUCTEMA, TTPOYIICHTHI, KOHCYMEHTBI, PEIyIICHTHI,
LEeNH MUTaHUs, SKOJIOTHYECKas nmupamMuaa, OuoreoreHos, ouocdepa;

yMEHUE Hu3JIaraTh OHOJIOTMYECKHE Teopuu (dBONIOIMOHHAS Teopust Y.
JlapBrUHA, CHHTETHYECKash TEOpHWs DBOJIOLMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoasimieBoro cxonactsa K. M. bapa, uepenoBaHust TJIaBHBIX HANpaBICHUN U
myteit sBomonnu A. H. CeBeprioa, yuenus o 6uochepe B. W. Bepnanackoro),
OTIPEIEISITh TPAHUIIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHUE BJIaI€Th METOJJaMU HAYYHOT'O IMO3HAHMS B OMOJIOTUHN: HAOIIOEHUE
Y OIKCaHUE )KUBBIX CUCTEM, MPOIIECCOB U SIBJICHUM, OpraHU3aIus U MPOBEACHNE
OMOJIOTUYECKOTO  AKCIEPUMEHTa,  BBIJIBJKEHHE  THUIIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXJy HCCIEAyEeMBbIMH BEINYMHAMH, OOBSICHEHHE MOTyUYEeHHBIX
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PE3yIbTATOB, UCIIOJIH30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeaTh BHIBOJBI HA OCHOBAHUH TIOJYYCHHBIX PE3YJIbTATOB,;

YMEHHUE BBIJEISTh CYIIECTBEHHBIC MPU3HAKU CTPOCHUSI OMOJIOTHYECKUX
OOBEKTOB: BHJIOB, TMOMYJSAINUNA, MTPOIYIICHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOreoIeHO30B M JIKOCUCTEM, OCOOEHHOCTH TIPOIIECCOB: HACIEICTBEHHOMN
M3MEHYHUBOCTH, €CTECTBEHHOTO otOopa, BU1000pa30BaHus,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB, JEUCTBUS OSKOJOTHYECKUX (HaKTOPOB Ha
OpraHU3MBbI, TIIEpEHOCa BEIIECTB M TIOTOKAa DOHEPIMH B OKOCHUCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHHUU B DKOCHUCTEMAax CBOEM MECTHOCTH, KPYTrOBOpPOTa
BEILIECTB U OMOre0OXMMHUYECKHUX IIUKIIOB B Onocdepe;

yMEHUE MTPUMEHSTH MMOTYyYEHHBIC 3HAHUS JIJIsT OOBSICHEHHS OMOIOTUYECKUX
IIPOLIECCOB U SABJICHUM, JIJISI TIPUHATHUS IPAKTUYECKUX PEIICHUI B TOBCEIHEBHOMN
KU3HA C TeIbl0 oOecredeHus 0e30MaCHOCTH CBOETO 370POBBS M 3I0POBbBS
OKPYXKAaIOIUX JIIOJIeH, COOJIO/IeHUss HOPM TIPaMOTHOTO TIOBEJEHUS B
OKpY>Karolel MpUpogHON cpejie, HOHMMaHUEe HEOOXOAMMOCTH UCIIOIb30BAHUS
JNOCTHKECHUU COBPEMEHHOU ounonoruu TS paLMOHAIILHOTO
MIPUPOIOTIOTH30BAHHSI;

YMEHHE peIIaTh »dJIEMEHTapHbIE OMOJOTUYECKHE 3a7add, COCTaBISATh
CXEMBbI NIEPEHOCA BEILIECTB U SHEPTUH B 3KOocHCcTeMax (LEeNu MUTaHus);

YMEHHUE BBITIOITHATH Ja0OpaTOPHBIE U MpaKTHUUECKHe PaboTh, COOMI0IATh
npaBujia Ipu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKHA OIICHUBATh W WHTEPIPETUPOBATH HHGOPMAIIIIO
OMOJIOTUYECKOTO COJICpAHUsS, BKIIOYAIOIIYI0 IICEBJIOHAYYHbIC 3HAHUS U3
Pa3TUIHBIX VCTOYHUKOB (cpenctBa MacCcoBOM uHbopMaImy,
HAyYHO-TIOMYJISIPHBIE MAaTepUalbl), pACCMaTPUBATh II100aTbHBIE IKOJIOTHUYECKUE
po0JIEMBbI COBPEMEHHOCTH, (hOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYTO
MO3UIIHUIO;

yMEHHE CO371aBaTh COOCTBEHHBIE NHUCHMEHHBIE W YCTHBIE COOOIICHUS,
0000mass OWojorHYeckyro HMHGOPMAIIMIO W3 HECKOJbKHX HCTOYHHUKOB,
IPaMOTHO MCTIOJL30BaTh MOHATUWHBIN anmapar OHOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue pa3iesion (undgposbie)
KonTpoasubie | IlpakTnueckue
n/m | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcnl
bubmmoreka [JOK
1 b 2 0.5
HOJIOTHA Kak Hayka https://m.edsoo.ru/7141¢c292
5 JKuBbIE CUCTEMBI U HX | bu6mmorexa [IOK
OpraHMu3aus https://m.edsoo.ru/7f41c292
3 XUMHUYECKUN COCTaB U 2 1 but6mmoreka [IOK
CTPOCHUE KIETKHU https://m.edsoo.ru/7f41c292
bubnuoreka [JOK
4 X
MSHEACATCIILHOCTD KICTIH 6 https://m.edsoo.ru/7141¢c292
PazmHoxxenue u
5 WHIABUAYAJTbHOE PA3BUTHUE 5 1 bubmorera [JOK
JUBHALY p https://m.edsoo.ru/7f41¢292
OpraHU3MOB
6 HacnencrBeHHOCTE B 2 15 bu6mmoreka [IOK
W3MEHYMBOCTh OPraHU3MOB ) https://m.edsoo.ru/7f41c292
7 Cenexuus opraHu3MoB. 3 bu6aunorexa IIOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6nunoreka [JOK
P 1
8 C3CPBHOC BPEMA https://m.edsoo.ru/7141¢c292
OBIIEE KOJIMYECTBO YACOB 34 0 4

[10 ITPOT'PAMME

[IOKYMEHT MOAMUCAH 3NTEKTPOHHOW NMOAMNMUCHIO

H(4)30Y "rTMMHA3U1SA UM. B.B. AABbIAOBA", CyHratynnunHa TaTbsiHa
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11 KIJACC

Kosaun4vecTBO 4acoB DJIeKTPOHHbIE
HanmMmeHnoBanue
Ne (undposbie)
pa3ie/ioB H TeM Kontpoasnbie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIEC
nporpaMmMbl padoThI padoThI
pecypchl
| DBOJTIOLIMOHHAS 9 1 bubnuoreka [JOK
ouoJorus https://m.edsoo.ru/7f41cc74
Bo3HukHOBeHUE U
2 a3BUTHUE KU3HU Ha 9 0.5 bubmmorexa [IOK
p ) https://m.edsoo.ru/7f41cc74
3emite
3 Opranusmsl 1 5 1 bubnnorexa [JOK
OKpYyXarolas cpea https://m.edsoo.ru/7f41cc74
Coob1iecTBa
4 SKOJIOTHUECKHE 9 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
CUCTEMEI
bub6nnoreka [IOK
5 P 2
C3CPBHOC BpeM https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO 34 0 )5
YACOB I10 I[TIPOT'PAMME )

[IOKYMEHT MOAMUCAH 3NTEKTPOHHOW NMOAMNMUCHIO

H(4)30Y "rTMMHA3U1SA UM. B.B. AABbIAOBA", CyHratynnunHa TaTbsiHa

AnekcaHapoBHa, AMPEKTOP

10.09.25 15:22 (MSK)

Ceptudukat 02EE417800A5B2FF954CCCO6E530C68356

Onepatop 340 000 "KomnaHus "TeH3op"
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Onepatop 340 000 "KomnaHus "TeHzop" ——

JIOKYMEHT MOAMNWCAH SMEKTPOHHON NOANUCHIO

H(4)30Y "rTMMHA3U1SA UM. B.B. AABbIAOBA", CyHratynnunHa TaTbsiHa 10.09.25 15:22 (MSK) Ceptudukat 02EE417800A5B2FF954CCCO6E530C68356
AnekcaHApoBHa, ANPEKTOP
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ITOYPOYHOE INTAHUPOBAHUME

10 KIIACC
Kosun4yecTBo yacoB DJIeKTPOHHBbIE
Ne arTa muppoBbIe
Tema ypoka Kontpoasubie | IlpakTnueckue A op
n/n Bcero U3YYeHUs o0pa3oBaTtejibHbIE
padoThI padoThI

pecypcnl
but6mmoreka [{JOK

1 buonorus B cucreme Hayk 1 03.09.2025 | https://m.edso0o.ru/863¢6122

https://m.edso0.ru/863e632a
MeTo/1bl TTO3HAHUS KUBOM
npuponsl. [Ipakrnueckas
pabota Ne | B 10K
noIMoTEKA

2 n 1 0.5 .09.

(VICHIOTL3OBARIE 10.09.2025 https://m.edso00.1u/863e6122
Pa3IMYHBIX METOJIOB MPU

M3Y4YEHUN OMOJIOTHYECKHUX

00BEKTOBY

buonornueckue cucTeMBI,

3 1 17.09.2025 | bromnorexa TIOK
MPOLIECCH] U UX U3YYECHUE https://m.edsoo.ru/863e6564
XUMUYECKUN COCTaB Bu6 110K

noIMoTEKA

4 .B 1 .09.

IJICTKH. Bosa n 24.09.2025 https://m.edso0.ru/863e674¢
MUHEpaIbHbIE COITU
benku. CocraB u cTpoeHue bubnuorexa [JOK

5 1 01.10.2025

0OeIKoB https://m.edsoo.ru/863e6b72

[OKYMEHT MOAMNUCAH 3MEKTPOHHOW MOAMUCHIO
H(4)30Y "rTMMHA3U1SA UM. B.B. AABbIAOBA", CyHratynnunHa TaTbsiHa

AnekcaHapoBHa, AMPEKTOP

10.09.25 15:22 (MSK)

Ceptudukat 02EE417800A5B2FF954CCCO6E530C68356

Onepatop 340 000 "KomnaHus "TeH3op"
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DepMeHTBl —
OuosoruuecKue
KaTaJIu3aTophl.
JIab 6ota Ne 1
6 abopartopHasi pabota No ) 1 0.5 08.10.2025 bubnmnoreka [JOK
«/3y4yeHune KaTaauTU4ecKon https://m.edsoo.ru/863e6b72
aKTUBHOCTH (pepMEeHTOB (Ha
MIpUMeEpe aMuiIa3bl UK
KaTaJasbl)»
bu6nuoreka [JOK
. 1 10.
7 YresoaL. Jiamus: 15.10.2025 https://m.eds00.ru/863e¢6870
HyxknenHoBbie KUCTOTBHI. bubaunoreka IIOK
8 1 22.10.202
AT® 0.2025 https://m.edsoo0.ru/863e6d5c
Hcropus u metoasl Bu6 110K
noIMoTEKA
. 1 A1,
? FSYHCHI IOICTRH 05.11.2025 https://m.edsoo.ru/863e6e88
Knerounas reopus
Kn
10 €TKa KaK LIeJI0CTHAas 1 12.11.2025
JKUBasl CUCTEMA
CTpoeHue 3yKapuoTHYECKOM
kJjeTku. JlabopaTopHas
pabora Ne 2 «M3yuenue bubmmorexa [JOK
11 CTPOEHHUS KJIIETOK PaCTCHUH, 1 0.5 19.11.2025 | https://m.edsoo.ru/863e6ff0
KUBOTHBIX, TPHOOB U https://m.edsoo.ru/863e716¢
OaxkTepuil Mol MUKPOCKOIIOM
Ha TOTOBBIX

[IOKYMEHT MOAMUCAH 3NTEKTPOHHOW NMOAMNMUCHIO

H(4)30Y "rTMMHA3U1SA UM. B.B. AABbIAOBA", CyHratynnunHa TaTbsiHa

AnekcaHapoBHa, AMPEKTOP

10.09.25 15:22 (MSK)

Ceptudukat 02EE417800A5B2FF954CCCO6E530C68356

Onepatop 340 000 "KomnaHus "TeH3op"

35


https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

MUKpOTpenaparax u ux
OITMCAHHC
OOMeEH BEILECTB HIIU bu6nunoreka [JOK

12 MeTa00In3M ! 26.11.2025 https://m.eds00.1ru/863¢766¢

but6mmoreka [JOK

13 doTtocuHTe3. XEMOCHHTE3 1 03.12.2025 hitps:/m.cds0o.ru/863¢7c98

. bubmuorexa [JOK

14 DHepreTuyecKkuii 0OMeH 1 10.12.2025 hitps://m.cdsoo.rw/863cTaac

JKU3HEHHEIN IUKIT KIETKH.

Jlenenue kiaeTku. MuTo3.

JlaGopartopnast pabota Ne 3 BuG 10K
nOIMOTEKA

1 . A2,

5 «Habmonenue Muto3a B 1 0.5 17.12.2025 hitps:/m.cdsoo.ru/863¢7dcd
KJIETKaX KOHYMKa KOpeIKa
JyKa Ha TOTOBBIX
MHUKpOIIpenaparax»

16 Buocunres Oenka. Peakiyst | 24122025 bubnuoreka [JOK
MaTpUYHOI'0 CHUHTE3a https://m.edsoo.ru/863e796e
Tpancasus — OuocuHTe3 bu6muoreka [IOK

17 Oenka ! 14.01.2026 https://m.edsoo0.ru/863¢796¢

13 Hexnerounsie ¢popmbl 1 21.01.2026 bubmuoreka [IOK
JKU3HU — BAPYCHI https://m.edsoo.ru/863e7540

[IOKYMEHT MOAMUCAH 3NTEKTPOHHOW NMOAMNMUCHIO

H(4)30Y "rTMMHA3U1SA UM. B.B. AABbIAOBA", CyHratynnunHa TaTbsiHa

AnekcaHapoBHa, AMPEKTOP

10.09.25 15:22 (MSK)
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DdopMbl pa3zsMHOKEHUI BrbmroTexa LIOK

19 PMHLP | 28.01.2026 | https:/m.cdsoo.ru/863¢81b6
OpraHU3MOB https://m.edso0.ru/863e831¢

. bubmuoteka [JOK

20 Meiios I 04.02.2026 https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE
MMOJIOBBIX KJIETOK.
OMm1010TBOpPEHUE. Bu6 1OK

HOJINOTEKA

21 04 1 . .02.
JlaGopaTtopnast pabota No 0.5 11.02.2026 hitps:/m.cds00.ru/863¢81b6
«3y4yeHue crpoenus
IIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENapaTax»»
NunuBuayansHOE pa3BUTHE bubnuorexa [JOK

22 1 18.02.202
OpraHu3MoOB 8.02.2026 https://m.edsoo.ru/863e8436
I'eneTnka — Hayka o Bu6 10K

NOJINOTEKA

23 1 25.02.202
HaCIIC/ICTBEHHOCTI 1 5.02.2026 https://m.edso00.ru/863e8612
M3MEHYNBOCTH
3aKOHOMEPHOCTH
HACJEJOBAHUS PU3HAKOB. bu6mmoreka [IOK

24 1 4.03.202
MounorubpunHoe 04.03.2026 https://m.edsoo.ru/863e8878
CKpEILIUBaHUE
Jurndpumnoe
CKpellMBaHue. 3aKOH bubmmoreka [IOK

25 1 11.03.202
HE3aBHCHUMOTI'O 03.2026 https://m.edsoo.ru/863e¢89a4
HaCJIeI0BAHUS PU3HAKOB

[IOKYMEHT MOAMUCAH 3NTEKTPOHHOW NMOAMNMUCHIO

H(4)30Y "rTMMHA3U1SA UM. B.B. AABbIAOBA", CyHratynnunHa TaTbsiHa

AnekcaHapoBHa, AMPEKTOP

10.09.25 15:22 (MSK)
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26

CueruieHHOE Hace10BaHUe
npu3HakoB. JlaGoparopHas
pabota Ne 5 «3yuenue
pe3yIbTaToB
MOHOTUOPHUIHOTO U
TUTUOPUTHOTO
CKpPEIIMBAaHHA Y APO30(HITIBI
Ha TOTOBBIX
MUKpOTpenapaTax»

18.03.2026

bubnuoreka [JOK
https://m.eds00.ru/863e8c60

27

I'eneTuka nona.
HacnenoBanue npusHaKkos,
CIIEIUICHHEIX C IIOJIOM

01.04.2026

but6mmoreka [IOK
https://m.edsoo.ru/863e8c60

28

N3MeHUnBOCTS.
HenacnencrBennas
U3MEHYUBOCTb.
JlaGopaTtopHnas pabota Ne 6.
N3yuenue
MOIU(DUKATTHOHHOM
M3MEHYMBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO Psiia U
BAPUALIMOHHON KPUBOI»

08.04.2026

bubnuoreka [JOK
https://m.edsoo.ru/863e8efe

29

HacnencreenHast
U3MEHYUBOCTb.
JlaGopaTtopnas pabota Ne 7.
«AHanu3 MyTauun y
Jpo30(UIIBl HAa TOTOBBIX
MUKpOTpenapaTax

15.04.2026

bubmuorexa [JOK
https://m.edsoo.ru/863e8efe

[IOKYMEHT MOAMUCAH 3NTEKTPOHHOW NMOAMNMUCHIO

H(4)30Y "rTMMHA3U1SA UM. B.B. AABbIAOBA", CyHratynnunHa TaTbsiHa
AneKkcaHApOBHa, ANPEKTOP

10.09.25 15:22 (MSK)
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bubmuorexa [JOK
30 I'enetuka yeaoBeka 1 22.04.2026 hitps:/m.cds0o.ru/863¢8d78
Pe3epBHbIit ypoK.
O06o6mIeHne o Teme
31 1 29.04.2026
«HacnencrBeHHOCTD U
M3MEHYMBOCTH OPTAaHU3MOBY»
Cenekius Kak HayKa U bubmmoreka [JOK
32 1 .05.202
MpoLECC 06.05.2026 https://m.edsoo.ru/863¢9214
MeToapl U JOCTHKEHUS BuG 1OK
N nOIMOTEKA
33 CEJIEKIIMU PACTCHHUI 1 1 13.05.2026 hitps:/m.cds0o.ru/863¢92 14
JKHBOTHBIX
buorexnoorus kak orpacib bubnmnorexa [JOK
4 1 .05.
3 [IPOU3BOJICTBA 20.05.2026 https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB 34 0 4
I10 ITPOI'PAMME

[IOKYMEHT MOAMUCAH 3NTEKTPOHHOW NMOAMNMUCHIO

H(4)30Y "rTMMHA3U1SA UM. B.B. AABbIAOBA", CyHratynnunHa TaTbsiHa
AneKkcaHApOBHa, ANPEKTOP
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11 KIJACC

Kosun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne ara undposbie
Tema ypoka KonTtpoasubie | IlpakTnueckue A op
n/n Bcero U3YYeHUS o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
3 n
1 BOJIIOLIUSI I METOLI €€ | 06.09.2025 bubnuoreka [JOK
A3yYEHUS https://m.edsoo.ru/863ea20e
Hcropus pa3Butus Bu6 LIOK
noanoTeKa
2 i 1 .09.
npeZicTaBNeHu 00 13.09.2025 https://m.eds00.ru/863e¢9570
ABOJIIOIIUU
but6mmoreka [IOK
3 M 1 20.09.202
HEPOIBOTOTHIA 0.09.2025 https://m.edsoo.ru/863e9cle
[Homynsaums kax
AJIeMEHTapHas €IMHUIIA
BH/JIa U HBOJIIOLIUU. B LIOK
noIMoTeKa
4 Jlab 6ota Ne 1 1 0.5 27.09.202
aboparopHas pabota e 7.09.2025 https://m.edso00.1ru/863e¢99c6
«CpaBHeHME BUJIOB 110
Mopdoornuaeckomy
KPUTEPHUIO»
JBrKy1mye cuiibl
bu6nuoreka [JOK
1 .10.
5 (3memeHTapHBIC (PAKTOPHI) 04.10.2025 hitps://m.cdsoo.rw/863c9dad
ABOJIIOLIUU
6 EctectBeHHbIi1 0TOOD U €ro 1 bubmmoreka [IOK
dbopMBI 11.10.2025 | https:/m.edsoo.ru/863¢9ed0

[OKYMEHT MOAMNUCAH 3MEKTPOHHOW MOAMUCHIO
H(4)30Y "rTMMHA3U1SA UM. B.B. AABbIAOBA", CyHratynnunHa TaTbsiHa

AnekcaHapoBHa, AMPEKTOP

10.09.25 15:22 (MSK)

Onepatop 340 000 "KomnaHus "TeH3op"

Ceptudukat 02EE417800A5B2FF954CCCO6E530C68356
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Pe3ynbTathl 3BOIOIUY:
MPUCTIOCOOICHHOCTD
OpTraHU3MOB U
BUJI000pa3oBaHue. Eu6 10K
noIMoTeKa
JI 02 1 . 10.
7 aboparopnas pabota N 0.5 18.10.2025 hitps:/m.cdsoo.ru/863¢9fde
«Omnucanue
MPUCTIOCOOTICHHOCTH
opraHu3mMa u €€
OTHOCHUTEIILHOTO XapaKTepa
H
g arpaBJICHUSA U IIyTH | 08.11.2025 bubnuoreka [IOK
MAaKpOIBOJIFOLIUU https://m.edsoo.ru/863e9cle
9 HeoOpaTtumocTs 3BOIOLNN 1 15.11.2025
Ucrtopus xu3nu Ha 3emiie u
10 . 1 22.11.2025
METO/bI €€ N3y4eHUs
1 ['Mnore3sl MPOUCXOKACHUS 1 29.11.2025 bubmuorexa [JOK
JKU3HH Ha 3emIie https://m.edsoo.ru/863eaSa6
12 PasButue xxu3Hu Ha 3emiie | 06.12.2025 bu6nuoreka [JOK
10 dpaM U IIepHoaaM https://m.edsoo.ru/863eabbe
13 OCHOBHBIE 3Tarbl YBOTIOIUN | 0.5 bubnmoreka [JOK
PacTUTENBHOTO ' 13.12.2025 | https://m.edsoo.ru/863ea8bc

[IOKYMEHT MOAMUCAH 3NTEKTPOHHOW NMOAMNMUCHIO

H(4)30Y "rTMMHA3U1SA UM. B.B. AABbIAOBA", CyHratynnunHa TaTbsiHa

AnekcaHapoBHa, AMPEKTOP

Onepatop 340 000 "KomnaHus "TeHzop" ——

10.09.25 15:22 (MSK) Ceptudukat 02EE417800A5B2FF954CCCO6E530C68356
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YKUBOTHOTO MUA.
[TpakTrueckas padora Ne 1
«M3ydeHne ucKomaeMbIx
OCTaTKOB PAaCTCHUH U
JKUBOTHBIX B KOJIJICKIIUSIX)

14

CoBpeMeHHasl cucTeMa
OpPraHUYeCcKOTO MHpa

20.12.2025

but6mmoreka [IOK
https://m.edsoo.ru/863ea48¢e

15

DBOJIIOLHUS YEJI0BEKA
(a"nTpomnorenes)

27.12.2025

bu6nuoreka [JOK
https://m.edsoo.ru/863eac2c

16

JBwxymue cuibl ((HakTopsl)
aHTPOTIOTeHe3a

17.01.2026

but6mmoreka [JOK
https://m.edsoo.ru/863ead44

17

OCHOBHBIE CTaIUA
DBOJIIOIMH YEJIOBEKA

24.01.2026

18

Yenoseueckue pacsl U
MIPUPOJHBIE A1aNITAllNN
YeJI0BEKa

31.01.2026

bubmmoreka [IOK
https://m.edsoo.ru/863eaea2

19

Pe3epBHBIit ypOK.
O0001IEeHME 110 TEME
«BO3HUKHOBEHHE U
pa3BUTHE KU3HU HA 3eMJIe»

07.02.2026

20

DKo0Trusg Kak HayKa

14.02.2026
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)1 Cpenpl obuTanus u 1 21.02.2026 bubmuoreka [IOK
HKOJIOTHUECKUE (PaKTOPbI https://m.edsoo.ru/863eafec
AOuoTtudeckue (HakTopsl.

Jlaboparopuas pabota Ne 3.

«Mopddonoruueckue

0COOEHHOCTH pacTeHul U3 EnG oK

22 Pa3HBIX MECT OOUTAHUSD. 1 0.5 28.02.2026 nosmoreka L1

https://m.edsoo.ru/863ebl10e

JlaGopaTopnas pabota Ne 4.

«BinustHue cBeTa Ha POCT U

pa3BHUTHE YEPEHKOB

KoJIeyca»
bu6mmoreka [IOK

23 buoTtnueckue haxkTopsl 1 07.03.2026 hitps:/m.cds0o.ru/863¢b348
DKOJIOTHYECKHUE
XapaKTePUCTUKU

24 MOITYJISIUH. HpaKTI/IiICCKaSI | 0.5 14.03.2026
paborta Ne 2 «Iloacuér
TJIOTHOCTH MOMYJISIIUNA
Pa3HBIX BUIOB PACTEHUI)

Coo01iecTBa OPraHu3MOB — bu6mmorexa [IOK

25 1 4.04.202
OuoIIeHO3 04.04.2026 https://m.edsoo.ru/863eb46a
DKOJIOTUYECKHE CUCTEMBI bubnuoreka [JOK

2 1 .04.

6 (?KOCHCTEMBI) 11.04.2026 https://m.edsoo.ru/863eb46a
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27

OcHoBHBIE TIOKa3aTeNN
9KOCUCTEMBI.
DKOJIOTMYECKUE TUPAMUJIBI.
CBolicTBa HKOCHCTEM.
Cykueccust

18.04.2026

bu6mmorexa [IOK
https://m.edsoo.ru/863eb5fa

28

HpI/IpOI[HBIe 9KOCHCTCMbI

25.04.2026

29

AHTpPOIIOT€HHBIE
HKOCHCTEMBI

02.05.2026

30

buocdepa — rnobanpHas
sKOCUCTEMa 3eMIIH

02.05.2026

but6mmoreka [JOK
https://m.edsoo.ru/863ebb5e

31

3aKOHOMEPHOCTH
CyIIeCTBOBaHHS OHOCHEPHI

16.05.2025

bubmuorexa [JOK
https://m.edso00.ru/863ebd 16

32

YenoseuecTBO B Onochepe
3emiu

16.05.2026

33

CocymiecTBOBaHNE TPUPOBI
U 4eJI0BEYECTBA

23.04.2026

bubmuorexa [JOK
https://m.edsoo.ru/863ebale

34

Pe3epBHBIT ypOK.
O00011eHNE TEMBI
«CoobmecTBa u
JKOJIOTHYECKHE CHCTEMBD»

23.06.2026

[IOKYMEHT MOAMUCAH 3NTEKTPOHHOW NMOAMNMUCHIO

H(4)30Y "rTMMHA3U1SA UM. B.B. AABbIAOBA", CyHratynnunHa TaTbsiHa
AneKkcaHApOBHa, ANPEKTOP

10.09.25 15:22 (MSK)

Onepatop 340 000 "KomnaHus "TeH3op"
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OBIIEE KOJIMYECTBO YACOB
I10 ITPO'PAMME

34 0

2.5
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KJTACC

Kon
NpoBePsSIeMOTro
pe3yJbTarta

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNS] OCHOBHOI
00pa3oBaTeILHON NPOrPaMMBbI CpelHero o01ero odpa3oBanus

ChopMupoBaHHOCTb 3HAHUH O MecTe M POju OMOJOIMU B CHUCTEME
HAyYyHOTO 3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBaAHHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPAa U HAYyYHOTO
MHUPOBO33PEHHUS; O BKIAJAE€ POCCHUUCKMX U  3apyOexHbIX
y4EHBIX-OMOJIOTOB B pa3BUTHE OWMONOTHM; (DPYHKIMOHAIBHOMN

T'paMOTHOCTH Y€JIOBCKA AJId PCUHICHUA )XKU3HCHHBIX 3a1a4

YMeHHne packpbiBaTh COJACpPKAHWE OUOJIOTHYECKUX TEPMUHOB H
TIOHSTUHN: KU3Hb, KJIIETKA, OPTaHU3M; MeTa00m3M (0OOMEH BEIECTB
Y TIPeBpaIlleHue YHEPTHH ), TOMEOCTa3 (CaMOperyJIsius), YpOBHEBas
OpraHu3aIus JKUBBIX CHUCTEM, CaMOBOCITPOU3BE/ICHUE
(pempoayKius), HACJIEICTBEHHOCTh, W3MEHYMBOCTb, POCT H

pa3BuTHE

YMmenue — uznarath — OMOJIOTMYECKME  TeOopuM  (KJIETOYHas,
XpOMOCOMHasi, MyTannoHHasi), 3akoHbl (I. Mennens, T. MopraHna,
3 H.. BaBunoBa) u yueHus (0 UeHTpaXx MHOrooOpasus u
MIPOUCXOXACHUS  KyJnbTypHbIX pacreHudt H.M.  Basunosa),

OIPCACIIATh 'PAaHUIBI UX IPUMCHHUMOCTHU K )KMUBBIM CUCTCMaM

YMeHue BialeTh METOJaMU HAyYHOTO TIO3HAHHUS B OHOJIOTHH
(Habiro/IeHre U ONMUCAHUE JKUBBIX CHUCTEM, MPOIECCOB U SIBICHUU;
OpraHm3aiys W TPOBEACHHE OHOJIOTHYECKOTO OSKCIICPUMEHTA,
BBIJIBIDKCHHE  THUIIOTE3bI;  BBISIBJICHWE  3aBUCUMOCTH  MEXIY
UCCIICyEMbIMU BEJIMYHNHAMU, 00BbsCHEHHE MOJTYYCHHBIX
pEe3yNbTaTOB, WCIOIB30BAaHHBIX HAYYHBIX TOHATUN, TEOPUH U
3aKOHOB; YMEHHUE JIellaTh BBIBOJBI Ha OCHOBAHMH TOTYYCHHBIX

pe3yIbTaTOB)

YMmenue BBIACIIAITE CYHICCTBCHHBIC TIPHU3HAKKW BUPYCOB, KIICTOK
MNpOKaApuOT M DJOYKAPHUOT, OJHOKJIICTOYHBIX W MHOTOKJICTOYHBIX

OpPraHW3MOB; OCOOCHHOCTH TMPOIECCOB OOMEHa BEHICCTB W

MpEBpAICHUs] PHEPTUU B KJIETKE, (POTOCHHTE3a, TUIACTUYECKOTO H

Onepatop 340 000 "KomnaHus "TeH3op"
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OQHEPICTUICCKOTO O6MeHa, XCMOCHHTEC34a, MMHTO34a, Meﬁoaa,
OINIOAOTBOPCHUSA, PaA3MHOXKCHUSA, HWHIAUBHUAYAJIbBHOTI'O PA3BUTHUA

opranusma (OHTOI'€HE3)

YMeHue MNpUMEHATh TMOJIy4YeHHblE 3HAaHUSA Uil  OOBSCHEHHUs
OMOJIOTHYECKUX  TPOLIECCOB M SBIEHWH, Ui NPUHATHUS
MIPAaKTUYECKUX pPEUICHUH B IIOBCEJHEBHOM JKU3HM B ILEILIX
oOecrieueHHs 0€30IIaCHOCTH CBOEr0 3JI0pPOBbS U 3/10pPOBbS
OKPY’KaIOIMX JIFOJEH, COONMI0IEHUs] HOPM IPaMOTHOTO NTOBE/ICHUS B
OKpY’Kalolled HNpUPOAHON cpene; NOHMMaHME HEoO0XOAUMOCTH
UCIOJb30BAHUS  JOCTHXKEHMH  COBpEMEHHOH  Oumojoruu u

OMOTEXHOJIOT U AJId paiuOHAJIBHOTO IPUPOAOIIOJIE30BaHUA

VYMmenune peuiaTh 3JIEMEHTAPHBIC TCHCTUYCCKHUE 3ala4Y HA MOHO- U
,Z[I/II‘I/I6pI/II[H06 CKpCHIMBAaHHC, COCIIIICHHOC HaCJIC€a0BaHUC,
COCTaBJIATH CXCMbI MOHOI' I/I6pI/I,Z[HOT0 CKpCIIMBaHUA JIIS

npeacKasaHus HaCJICAOBAHUA ITPU3HAKOB Y OPraHnu3MOB

YMeHue BBINOJMHATH J1a0OpaTOpHble M MPAKTUYECKHE pPaOOTHI,
8 coOyoaTh TMpaBuwiIa NMpu padore ¢ y4eOHBIM U JTAOOPAaTOPHBIM

o0opyoBaHEM

YMeHue  KpUTHYECKHM  OLEHHMBaTb U HMHTEPIPETUPOBATH
nH(popManrio  OMOIIOTUYECKOTO  COJAEp)KaHUs, BKIIOYAIOMIYIO
[ICEBJIOHAYYHbIC 3HAHUS W3 pa3auyHbix wuctoyHukoB (CMU,
HAYYHO-TIONYJISIPHBIE MaTepHuabl); ATUYECKHUE ACIIEKThI
COBPEMEHHBIX  HWCCJIEJAOBaHWMN B OHWOJOTUHM,  MEIUIIMHE,

OHOTEXHOJIOTHHA

YMeHue Cco3JaBaTh COOCTBEHHBIE IHCbMEHHBIC U YCTHBIC

10 cooOmienusi, 0000mas  OuomorMyeckyro  WHPOpPMALMIO U3

HECKOJIbKUX HWCTOYHUKOB, I'PaMOTHO HCIIOJb30BATH TMOHSATHHHBIN

amnmapaT OMoJIoTuu

11 KUIACC

Kon
NMpPoBePsIeMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpPaMMBbI CpeIHero o0mero oopa3oBaHus

ChopMupoBaHHOCTH 3HAHUN O MECTE U POJIM OUOJIOTUU B CUCTEME

HAyYHOTO 3HAHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHHUU

Onepatop 340 000 "KomnaHus "TeHsop" ——

[IOKYMEHT MOAMWUCAH 3EKTPOHHOM MOANUCHIO

H(4)30Y "TMMHA3US UM. B.B. JABbIAOBA", CyHratynnvmHa TaTbsiHa 10.09.25 15:22 (MSK) Ceptudukat 02EE417800A5B2FF954CCCO6E530C68356
AnekcaHApoBHa, AMpeKTop




COBPEMEHHOM €CTECTBEHHO-HAyYHON KapTHHBI MHpa M Hay4YHOIO
MHUpPOBO33PEHHUS; O  BKJaJe POCCHHUCKHUX U  3apyOeKHBIX
yu€HBIX-OMOJIOTOB B pa3BUTHE OWONOrUM; (QYHKIMOHAIEHOU

TpaMOTHOCTH YCJIOBCKA AJid PCUHICHUA )KU3HCHHBIX 3a1a4

YMeHHe pacKpbIBaTh COJEPKAHHE OMOJIOTMYECKHMX TEPMHUHOB W
TIOHSTHIA: BUJI, IOMYJISIHS, TeHOPOH/I, YIBOJIOLHUS, JBUKYIIIHE CHIIBI
(pakTOphl)  IBOJIONWH,  MPUCIOCOOJICHHOCTH  OPTaHHU3MOB,
BHI000pa3oBaHWe,  OKOJOTWYECKHEe  (DAKTOpPBI,  IKOCHCTEMA,
MPOJYIEHTbI,  KOHCYMEHTBI,  PEIyIEHThI, IICOH  IHUTaHUS,

JKOJIOTMYEecKas mupamua, obuoreoreHos, 6uochepa

YMenne uzaaraTb OHOJOTHUYECKUE TEOPUH (IBOJIOIMOHHAS TEOPHUs
Y. JlapBuHA, CHHTCTHYECKAash TECOPUS OBOJIOIUH), 3aKOHBI U
3aKOHOMEpPHOCTH  (3apossiiieBoro  cxoactea K.M.  boapa,
YyepeoBaHMs TJIABHBIX HAmpaBIeHWH U myTei sBomonuu A.H.
CeseprioBa, yuenus o o6uochepe B.M. BepHanckoro), onpenensth

T'paHULbI UX MPUMCHUMOCTH K JKUBBIM CUCTEMaM

YMeHue BialeTh METOJaMU HAyYHOTO TIO3HAHHUS B OHOIOTHH
(HaOroZicHUE W ONMCAHUE KUBBIX CHUCTEM, MPOIECCOB U SIBICHU;
OpraHu3anusi H TMPOBEACHUE OUOJIOTHYECKOTO IKCIIEPUMEHTA,
BBIJIBIDKEHHWE  THIOTE3bI, BBIABICHHE  3aBUCHUMOCTH  MEXIY
HCCIIETYeMBbIMU BEIIMYMHAMHU, 00BsICHCHHE MTOJTYYEHHBIX
pEe3yNbTaTOB, WCMIOJIB30BAaHHBIX HAYYHBIX TOHATUN, TEOPUH U
3aKOHOB; YMEHHE JieJlaTh BBIBOJBI HAa OCHOBAHHUM IOJYYEHHBIX

pe3yIbTaTOB)

YMeHue  BbIAENATh  CYNIECTBEHHBbIE  MPU3HAKH  CTPOCHHUS
OMOJOTMYECKNX OOBEKTOB: BHUAOB, TNOMYJSIHHA, TPOAYLEHTOB,
KOHCYMEHTOB, PpEAYLCHTOB, OHOTCOICHO30B M  JKOCHCTEM;
0COOEHHOCTH  TIPOLIECCOB  HACIEACTBEHHOW  W3MEHUYMBOCTH,
5 €CTECTBEHHOTO0 0TOOpa, BUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPraHU3MOB, JEHCTBUSI IKOJOTUYECKUX (PAKTOPOB HA OPraHU3MBI,
MepeHoca BEHIECTB M IMOTOKAa DJHEPrMH B JKOCHUCTEMaX,
AHTPOTIOTEHHBIX M3MEHEHMI B JKOCHCTEMax CBOEH MECTHOCTH,

KpPYTOBOPOTa BELIECTB M OMOT€OXMMUYECKHX IIMKIIOB B OHochepe

YMeHue NPUMCHATH IIOJYYCHHBIC 3HAHUA  UIA 00BACHEHUS

6 OMOJIOTHYECKUX IponeccoB u }IBHGHI/IfI, JJIA IIPUHATHUA

IIPAaKTUYECKUX pEUICHUHM B IIOBCEJHEBHOM JKU3HM B ILEILIX

Onepatop 340 000 "KomnaHus "TeH3op"
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obOecrieueHruss 0€30MAaCHOCTH CBOETO 3JI0POBbS U 310POBbS
OKPYKAIOIIMX JTFOICH, COOMIOICHISI HOPM TPAMOTHOTO TIOBE/ICHUS B
OKpYXKAarollel MPUPOAHON Cpele; MOHNMAaHHEe HEOOXOIUMOCTH
HCIIOJIb30BaHUA I[OCTI/DKCHI/Iﬁ COBpGMGHHOfI OHOJIOTHH JJIsA

palioOHAJIBHOI'0 IPHUPOAOIIOJIB30BaAHUA

YMeHue  pemaTh  AJIEMEHTapHbIE  OMOJIOTMYECKHE  3a/lauH,
7 COCTaBJISITh CXEMBI MEPEHOCA BEIECTB M PHEPTHMH B IKOCHUCTEMAX

(uenu muTaHUs)

YMeHue BBIOMHATH J1a00OpaTOpHBIE M MPAKTUYECKHE pPaOOTHI,
8 coOmoaTh TpaBwiIa MpU padoTe ¢ y4eOHBIM U JTAOOPaTOPHBIM

obopyIoBaHuEM

YMeHue - KpUTHYECKM  OLIEHHMBAaTb W HHTEPIPETUPOBATH
uHpOpMAIMIO  OMOJOTMYECKOTO  COAEP)KAaHMSA,  BKIIIOYAIOUIYIO

MICEBJIOHAYYHbIE 3HAHHUA W3 pa3auuHbIX #cTouHukoB (CMU,

? Hay4YHO-TIONYJIAPHBIE MaTepuajbl); paccMaTpuUBaTh TIJIOOATBHBIC
9KOJIOTMYECKHUE TMPOOJIIEeMbl COBPEMEHHOCTH, (OPMUPOBATH IO
OTHOIICHUIO K HUM COOCTBEHHYIO TIO3HIIHIO
YMeHne co3maBaTh COOCTBEHHBIE THCHMEHHBIE U YCTHBIC

10 coobOmieHusi, 0000mas  OHOJOrMYecKyr0  HHGOpPMALUI0 U3

HECKOJIBKUX HWCTOYHHUKOB, I'PaMOTHO HCIIOJb30BaTh MOHATUNHBINA

alrrapar ouomaoruu
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KITACC

Kon

HposepﬂeMinfl 3JIEMEHT COACPKAHUSA

buonorus kak Hayka

1.1

buonorus — Hayka o >xuBoi mpupoze. Ponp Ouonorun B (popmupoBaHUM

COBpCMCHHOfI Hay‘lHOﬁ KapTUHBI MUpa. CucreMa OMOJIOTHYECKHUX HAayK

1.2

MCTOI[BI MMO3HAHMS KUBOH IMPpUPOJbI (Ha6J'IIO,Z[eHI/Ie, OKCIICPUMCHT, OIIMCAaHHUC,
HN3MCPCHUC, KHaCCI/Iq)I/IKaLII/IH, MOZACIIMPOBAHUEC, CTATUCTUYCCKAA o6pa60TI<a

JTAHHBIX )

JKuBble cucTeMBI I X opraHnu3anus

2.1

JXussle cuctemsl (OMOCUCTEMBI) Kak MpeaMeT u3ydeHus: ouonoruu. CoiicTa

O6uocHcTeM U UX pasHOOOpaszue

2.2

ypOBHI/I OpraHu3anun oHocHcTEM: MOJ'IeKy.]'ISIpHO—FGHCTI/I‘{CCKI/II;’I, KJICTO‘IHBIﬁ,

OpraHu3MEHHbIH, MOMYJIALMOHHO-BUIOBOH, SKOCUCTEMHBIH, OMOChepHbIN

XUMUYECKUN COCTaB U CTPOCHUE KIIETKU

3.1

XUMUYECKUN COCTaB KIETKA. XHMHUYECKUE DIIEMEHTBHI: MaKpPOAJIEMEHTHI,
MHKpO3JIEMEHThl. Bonma u muHepaneHble BemiecTtBa. DyHKUUM BOABI U

MHUHCPAJIBbHBIX BEIICCTB B KIICTKE. HounepmaHI/Ie OCMOTHYECKOT0 OanaHca

3.2

benku. CoctaB u crpoeHue 0€iaKoB. AMHHOKHUCIOTBI — MOHOMEpPHI OEJIKOB.
He3zameHuMble M 3aMEHUMBbIE aMHHOKHMCIOTHI. AMHHOKHCIOTHBIA COCTaB.
YpoBHU CTPYKTYpbI OEIKOBOIM MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETHUHAS
U YeTBEpPTHYHAs CTPYKTypa). XMMHUECKHE CBOIcTBa OenkoB. buonornyeckue
(dbyHKIMHM OETTKOB.

®epMeHThI — Ouonorudeckue kartanuzatopsl. CTpoeHue pepmMeHTa: akTUBHBIH
LeHTp, cyoctpatHas cneuupuyHoctb. Kodepmentsl. Butamuubl. OTnnyus

(I)epMeHTOB OT HCOPTaHNYCCKUX KAaTaJIn3aTOPOB

33

VYraeBoasl: MOHOCaxapuabl (TJII0K03a, pub03a 1 Je30KCUpr003a), AUcaXapH bl
(caxapo3a, JaKTO3a) M MOJMCAaXapulbl (Kpaxmall, TJIMKOTEeH, LEJIHI03a).
Buonornueckre GyHKINHU YTIIEBOIOB.

JInnu e TPUTIULEPUIBI, CTEPOUIbI, dochomunuabl.
lMunpodunsro-ruapodoOHbIe cBOMcTBa. bruonornueckue QyHKIUU JTUIUIOB.

CpaBHeHI/Ie YIJI€BOJOB, OCJIKOB U JIUMIMUI0B KaK HCTOUYHHUKOB SHEPTHUHU
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HyknennoBeie kwucnotel: JIHK wu PHK. Hykneoruast — MoHOMEpHI
3.4 HyKJIenHOBbIX KHCHOT. Ctpoenue u ¢ynkuuu JIHK. Crpoenune u QyHkimu

PHK. AT®: crpoenue u ¢pyHKIMN

3.5 LII/ITOJ'IOFI/ISI — HayKa O KJICTKC. Knerounas TCOpHUs. MCTO,HLI HU3YyUCHHUA KIICTOK

Knerka xak nenoctHas xuBas cuctema. O0Iue Npu3Haky KIETOK: 3aMKHYTast
3.6 HapyxHas MmemOpana, moiekyisl JJHK kak remermdeckuii anmapar, cucrema

cUHTEe3a OelKa

Tumsl KJIETOK: DJyKapuoOTHUecKas W TpokapuoTudeckas. OcoOEHHOCTH
3.7 CTPOCHUSI TMPOKAPUOTHYECKON KieTku. Kiierounass crenka OakTepuid.

CtpoeHue H5yKapuoOTHYECKON KIeTKH. OCHOBHBIC OTIUYHS PACTUTEIHHOM,

YKUBOTHOM ¥ TPUOHON KJIETKH

[ToBepXHOCTHBIE CTPYKTYpHI KJIETOK — KJIETOYHAs CTCHKA, TIMKOKAJIHUKC, WX
¢ynkiuu. [lnazmatudeckass memOpana, e€ cBoiicTBa U ¢pyHkuuu. Lluromnnazma
u eé opranounpl. OTHOMEMOpaHHBIE OPTaHOMIBI KJIETKU: SHI0IUIa3MaTHUECKast
3.8 cerb (OIIC), ammapar ['ompmxku, au3ocombl. [lomyaBTOHOMHBIE OpraHOUBI
KJIETKU: MUTOXOHAPUH, TNACTH/IBL. [IponcxoxkieHne MUTOXOHAPHIA U TITaCTHUI.
Buner mractun. HemeMOpaHHBIE OpraHOUIBI KIETKH: PHOOCOMBI, KIETOYHBIN

LOCHTP, pPCCHUYKHU, KT'YTUKH. qDYHKIII/II/I OpraHonaoB KIICTKH. Bxirrouenns

3.9 SAnpo — perynsaTopHblii neHTp kieTku. CTpoeHue siapa: siiepHas o00J0uKa,

KapuoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10 TpaHcnopT BEMIECTB B KIIETKE

4 KuzHeneareapbHOCTh KIETKHA

OOMmeH BeliecTB, UM METAa00IM3M. ACCUMMWIALNS (TJIACTUUECKUNA OOMEH) U
41 JTUCCUMUIISINS (PHEPTreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTO IIpoIiecca
Merabonu3ma. Tumbsl oOMEHa BEIIECTB: aBTOTPO(PHBIA M TETEPOTPOQPHBIM.

Pons (I)epMeHTOB B OOMEHE BCIICCTB U NPCBpALICHUN SHCPIr'UA B KIICTKE

®dorocunre3. CmeroBas u TemHoOBas (a3l  ¢orocuHTe3a. Peaknuun
dortocunTe3a. DPpdexkTuBHOCTh (PoTOcHHTE3a. 3HAUeHHE (POTOCHHTE3a IS
47 KU3HU Ha 3emue. BrusiHue ycrnoBuil cpeasl Ha (POTOCHHTE3 U CHOCOOBI
' MOBBIIIEHUS €0 MPOTYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XemocuHTe3. XEeMOCHHTE3UpYIoIue OakTepur. 3HAYEHHE XEMOCHHTE3a JUIs

JKA3HU Ha 3emiie

DHepreTudyeckuii 0OMEH B KIIeTKe. PaciieruieHne BeIIecTB, BBIJICICHUE H
43 AKKyYMYJIIPOBAaHHE DHEPTHHM B KJIETKE. OJTalbl SHEPreTHYeCKOro oOMeHa.
I'mukonus. bpoxenune u ero Buabpl. KucioponHoe OKHCIEHUE, WM KIETOYHOE

neixanue. DPGHEeKTUBHOCTh DHEPTETUIECKOTO 0OMEeHa
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Peakuuu wmatpuyHoro cuHrte3a. [enermueckas wuHpopmanus u JIHK.
Peanuzanus reneTnueckoi MHPOpPMALIUU B KIETKe. | eHeTHYecKuii Koa U ero
44 cBoctBa. Tpanckpunuusi — wmartpuunbii cunte3 PHK. Tpancmsamms —
6uocunTe3 Oenka. Konupoanue amuHokucinotr. Poib pubocom B OnocuHTe3e

Oenka

Hexnerounsie popmel sxu3Hn — Bupycsl. Mcropust oTkpbitus Bupycos (.M.
WBanoBckuii). OCOOEHHOCTH CTPOEHUSI M JKU3HEJCATEIHOCTH BHUPYCOB.
4.5 bakrepuodaru. bone3nu pacTeHHil, KMBOTHBIX M YeJIOBEKa, BBI3bIBAEMBIE
Bupycamu. Bupyc wummyHonedpunura denoBeka (BUY) — Bo3Oymurens

CIINMa. ITpodunakTika pacnpocTpaHeHH!s] BUPYCHBIX 3a00J1eBaHHM

5 PasMHOkXeHME 1 MTHAMBUAYAJIBHOE PA3BUTHE OPTaHU3MOB

Knerounslii LUK, WIM KU3HEHHBIH IMKI KiIeTku. VHTepdasza M MHUTO3.
IIponeccrl, nporekatomie B uuTepdase. Perumkanus — peakiyst MaTpUYHOTO
cuareza JIHK. Ctpoenune xpomocom. XpoMOCOMHBIH HabOp — KapHOTHII.
51 JIMmioniHbIi M TarvlouJHBIA  XpOMOCOMHBIE  HaOOphl.  XpOMaTUIbI.
' [uTomornyeckue OCHOBBI Pa3MHOXKEHHS W HWHAMBUAYAJIbHOIO DPa3BUTHS
OpPraHHU3MOB.

Henenne xnerkn — muto3. Craguu murosa. IIponeccsl, npoucxonduiye Ha

PAa3HBIX CTAAUAX MUTO34A. buonorunyeckuii CMBICI MUTO3a

@DopMBbl pa3MHOXKEHHSI OpraHU3MOB: Oecrojioe U mojioBoe. Buabl Gecnonoro
59 pPa3MHOXKEHUS: [EeJIeHWe HaJBOE, IMOYKOBAHHE OJHO- M MHOTOKIIETOYHBIX,
cropooOpasoBaHue, BEreTaTUBHOE Pa3MHOKEHHE. HckyccTBeHHOE

KIIOHUPOBAHUC OPraHU3MOB, €TI0 3HAUCHUC IJId CCIICKIUN

[TonoBoe pa3MHOXKEHHE, €ro OTIANYUSA OT OECoI0ro.
53 Meiio3. Cragun menosa. Ilponeccsl, nmpoucxonsduige Ha CTaausIX MeHo3a.
[loBenenne xpomocoM B Meinoze. Kpoccunrosep. buonornueckuii cmpici U

3HaYEHUE MEN03a

I'ameTorenes — mporecc 0Opa3oBaHHUs MOJOBBIX KJIETOK Yy IKHUBOTHBIX.
[TonmoBble >Kene3bl: CEMEHHMKH W sSMYHUKU. OOpazoBaHHEe U pa3BUTHE
54 IIOJIOBBIX KJIETOK — rameT (CHepMaro30M], SHIEKIeTKa) — CIIepMaTOreHes3 U
ooreHe3. (OCOOEHHOCTH CTpPOEHHUSl SHIEKIETOK U  CIEepMaTO30MJIOB.

OmnonotBopenue. [TapreHorenes

WnnuBuayanbHoe  pa3BuTuUE  (OHTOreHe3). OMOpPHOHAJIbHOE  pa3BUTHE
(omOpuorene3). Otambl SMOPHOHAIBHOTO PA3BUTHUS Y  IMO3BOHOYHBIX
5.5 KUBOTHBIX: ApOOJICHUE, TacTpyJslus, opraHoreHes. I[locToMOpuoHanbHOE
pasButue. TuNbl MOCTIMOPHOHAIBHOTO PA3BUTHS: TPSMOE, HEMPSIMOe

(muunHOYHOE). BnusHMe cpeasl Ha pa3BUTHUE OPraHU3MOB; (DAaKTOPHI,
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CIIOCOOHEBIE BBEI3LIBATE BpO)K,I[éHHBIe ypoacTBa.
Poct n pPa3BUTHUC paCTeHHﬁ. OnroreHes IBCTKOBOI'0O pPACTCHUA: CTPOCHUC

CCMCHHU, CTAIUN PASBUTUA

6 HaCJ'IeI[CTBeHHOCTB 1 UBMCHYNBOCTDL OPIraHU3MOB

Ilpenmer wu 3agauu reHeTukd. lcropus pasButus reHeTHku. Bxuag
POCCHUICKHX U 3apyOexHbIX YUEHBIX B pa3BUTUE T€HETUKU. MeTOo/1bl T€HETUKU
6.1 (rubpuaoNOTNYeCKUil, IUTOIC€HETUYECKUH, MOJEKYJISPHO-TeHETUYECKUN).
OcHOBHBIE T€HETHYECKUE NTOHATHS. [ eHeTHYecKass CHUMBOJIMKA, UCIIONIb3yeMast

B CXEMax CerH_II/IBaHI/Iﬁ

3aKOHOMEPHOCTH HAcIe[IOBaHMs MPHU3HAKOB, YCTaHOBJICHHBIE I'. MeHaenem.
MonorubpuaHoe CKpemuBaHue. 3aKOH €AMHOO0Opa3vs THOPHIOB IEPBOTO
nokonenus. [IpaBuno AOMUHUpPOBaHWA. 3aKOH pACHICIUICHUS MPU3HAKOB.
6.2 I'unoresa ynctoTsl ramer. [lonHOE U HETIOJIHOE JOMUHHPOBAHUE.

' JuruOpunHoe  CKpeliuMBaHWE. 3aKOH  HE3aBUCHUMOTO  HacleJOBaHUS
IIPU3HAKOB. L[I/ITOFGHCTI/I‘-IGCKI/IC OCHOBBI I[I/IFI/I6pI/II[HOFO CKpCIIMBaHUA.
AHanmu3upyromee — cKpemuBaHue.  Mcnonb3oBaHME — aHAIM3MPYIOLIETO

CKpEITUBaHMSI JIJIs1 OTIPEICTICHUSI TEHOTHUITA OCOOH

CuernieHHOe HacieqoBaHue npu3HakoB. Pabora T. Moprana no cuerjieHHOMY
HacjleloBaHUIO TeHoB. HapymieHune cuenieHuss T€HOB B pe3ylibTaTe
KPOCCHUHIOBepa. XPOMOCOMHAsi TEOpHs HACIEICTBEHHOCTU. ['eHeTHueckue
6.3 KapThI.

I'enernka nona. XpoMOCOMHOE OIpEAEIEHUE M0Ja. AyTOCOMBI U TOJIOBBIE
XpoMOcOMBI. ['oMorameTHble M reTeporameTHble opranu3mbl. HacinenoBanue

IMPU3HAKOB, CHCIIJICHHBIX C I1O0JIOM

N3meHynBOCTh. BUbI N3MEHUMBOCTH: HEHACIEACTBEHHAs U HACIICICTBCHHAS.
Ponmbp cpenpl B HEHACIENCTBEHHOW HM3MEHUYMBOCTH. XapaKTEPUCTHKA
6.4 MOJIU(PHUKAIIMOHHON W3MEHYMBOCTH. BapuanuoHHBIA psSA ¥ BapUallMOHHAS
kpuBas. Hopma peaknum npusHaka. KoiMuecTBeHHbIE M KadyeCTBEHHBIE

MPU3HAKK U UX HOpMa peakiuu. CBoiicTBa MOIU(DUKAITMOHHON H3MEHYHBOCTH

HacnenctBenHasi, WM TeHOTHIHMYECKas, W3MEHUYMBOCTh. KoMOMHaTHBHas
W3MEHYMBOCTb. Mel03 M TMOJOBOM NpOLEecC — OCHOBAa KOMOWHATHBHOMN
6.5 W3MEHYMBOCTH. MyTanMoHHass W3MEHYMBOCTh. Kiaccudukanus MyTariuid:
. FE€HHbIE XPOMOCOMHBIE, T€HOMHbIE. YacTora U NPUYUHBI MyTaluil.
MyTtareHnssie (akTopbl. 3aKOH TOMOJIOIMYECKHX DSJIOB B HACJIEICTBEHHOM

nsmenunBocty H.M. BaBuiosa

6.6 I'eneTnka denoBeka. KapI/IOTI/IH yenoBeka. OCHOBHBIE MCTOAblI T'CHCTHKHU
YCJIOBCKaA: FeHeaHOFquCKHﬁ, 6HI/I3HCI_IOBLII>'I, HHTOFCHCTHQCCKHﬁ,
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OMOXMMHUYECKUN, MOJIEKYJSIpHO-TeHeTndeckuii. CoBpeMeHHOe OIpeecHIe
TeHOTHUIIA: MTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIHPOBAHUE, B TOM YHCIIE
¢ nomoibto [11[P-ananu3a. HacneactBennbie 3a001eBaHNs Y€IOBEKA: TEHHBIS
0one3Hu, Oole3HM €  HACIEACTBEHHON  MPeapacioyioKEHHOCTHIO,
XpoMocoMHbIe  0ose3Hu. CoMaThyeckue M TeHEepaTUBHBIE MYTAallUU.
[IpuHnuner 370poBOro 00pa3a JKU3HU, JAMATHOCTUKH, NPOPUIAKTHKH H
JICYCHUS TEHETUYCCKUX OOJIC3HEH. Menuko-reHeTHIECKOE
KOHCYJIbTUPOBaHNE. 3HAYCHNE MEIUIIMHCKON IeHEeTHKH B TIPEIOTBPAIICHIH U

JICYCHUH F'€HETUYECKHX 3a00JIeBaHUI YeI0OBEeKa

7 CGJ'ICKHI/IH OpraHnu3MoOB. OCHOBBI OMOTEXHOIOT U

Cenekiusi Kak HayKa W TMPOIECC. 3apOXkKACHUE CEIEKIUU M JOMECTHKALUS.
71 Vyenne H.M. BaBwioBa 0 LEHTpax NPOUCXOXKJIEHUS M MHOrooOpasus

KYJIbTYPHBIX paCTCHI/II\/'I. HCHTpI)I DPOUCXOXKIACHUA OOMAIIHUX XHBOTHBIX.

Copr, nopoaa, mramm

CoBpeMeHHbIE METO/Ibl celeKUMU. MaccoBbIil M1 MHAMBUIyaJIbHBIN OTOOPHI B
CEJIEKIIMM pacTeHui U XKUBOTHBIX. OlleHKa 3KcTephepa. binskoponcTBeHHOE
ckpenuBanne — WHOpUAMHT. Yucrtas nuHusA. CKpelmuBaHUE YHUCTHIX JIMHUM.
7.2 I'erepo3uc, winm rubpunHas cuna. HepoacTBeHHOE CKpellMBaHUE —
ayrOpuaunr. OtnanénHas ruOpuauzanuss U e€ ycnexu. VCKycCTBEHHBIN
MyTareHe3 U IIOJIy4EHHUE IOJUIIOUAOB. JIOCTHIKEHHs CEJIEKIUU PACTECHU,

JKUBOTHBIX U MUKPOOPTaHHU3MOB

buotexHosoruss Kak oOTpacib MPOU3BOACTBA. ['€HHasi HMH)KEHEpHUsA. Tallbl
co3nanusi pekomOunanTHo JIHK um TpaHcreHHbIXx opranm3moB. Kierounas
73 uwxkeHepusi. Kinerounble KyabTypbl. MHKPOKIOHAJIBHOE PpPa3MHOKEHHE
' pactenuid. KioHMpoOBaHHE BBICOKOMPOAYKTUBHBIX CEIbCKOXO35HCTBEHHBIX
OpPraHu3MOB. DKOJIOTHYECKUE U dTHYecKue npobiembl. MO — renerndecku

MOAUGUIIUPOBAHHBIE OPTAHU3MBI

11 KJTACC

K IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
o

1 DBOJIOLMOHHAA OUOIOT U

. DBOJTIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.
CBuzerenpcTBa  JBOJIONMU.  [la€OHTOJIOTMYECKHE:  IMOCIEN0BATEIHHOCTD
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MOSIBJICHHSI BUJIOB B MAJICOHTOJIOTUYECKOM JICTOIUCH, MEPEeXOaHbIe (HOPMBI.
buoreorpaduueckue: cxoactBo W paznuume (ayH U (QIop MaTepuKoB U
OCTPOBOB. OMOpPHOJIOIMYECKHE: CXOJCTBA M pa3iuyuus SMOPUOHOB pa3HBIX
BUI0B IIO3BOHOYHBIX. CpaBHI/ITeJIBHO-aHaTOMI/I‘-ICCKI/Ie: T'OMOJIOTMYHBIC,
aHaJIOTHYHBIE, pYIUMEHTapHbIE OpTraHBbl, aTaBU3MBI.
MoneKkyasIpHO-OMOXUMUYECKHE: CXOACTBO MEXaHH3MOB HACJICJCTBEHHOCTH U

OCHOBHBIX METa0OJIMYECKUX MyTeH y BCEX OpraHM3MOB

OpomonmonHass  teopuss Y. JlapuHa. Ilpeamocbulku  BO3HUKHOBEHUS
- JapBUHMU3MA. [[BHKyIue CHIIbI 3BOJIONUHU BUAOB 1o JlapBuHy (U30BITOYHOE
pa3MHOXKEHHE  TpU  OrPAHUYEHHOCTH  PECYpPCOB,  HEOIpeneiaeHHas

M3MEHUYUBOCTb, 00pH0OA 3a CyIIECTBOBAHUE, €CTECTBEHHBIN O0TOOD)

13 Cunrernueckass Teopus HBomoiuu (CTD) W OCHOBHBIE €€ TIOJNOXKCHHS.
Muxkpossontouus. [Tonynsinusa kak eqMHULA BUAA U YBOTIOLIMHI

JIBwxkymue cwibl ((hakTophl) SBOJIONHMH BUIAOB B TpUpoje. MyTallMOHHBIN
Ipouecc 1 KOMOMHATUBHAS U3MEHUYUBOCTh. [lomynsiiimonHbIe BOIHBI U Apend
reHoB. M3omsamust u murpaius. EctecTBeHHBINH 0TOOp — HANPaBISIOMUI (GakTop
14 HBOTIONNHU. POPMBI €CTECTBEHHOT'O 0TOOPA.

' [IpucnocoOaeHHOCT, OpPraHM3MOB Kak pe3ylbTaT 3Bodouuu. [Ipumepsl
MIPUCTIOCOOJICHUH y OpraHn3MOB. ApoMopGh03bl M HAHO0AATI TAIIUH.

Bun u  BupooOpazoBanme. Kpurepunm Buma. OcHOBHblE  (POpMBI

BI/II[OO6p330BaHI/ISII reorpa(pnqecxoe, 9KOJOTHYCCKOC

s MakposBomtoriusa.  Dopmbl  3BoNONMH:  (UIETHYECKAss, JIUBEPTEeHTHAs,
KOHBEpreHTHas1, napauienabHas. HeodpatuMocTs 3BONTIOIUN

2 Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 3eMIIE

JloHayuHble TpEACTABICHUS O 3apOXACHUU >KU3HU. HayuHble rumnoressl
BO3HUKHOBEHHMsI KM3HU Ha 3emiie: aOMOoreHe3 W TaHCIepMHUs. XHUMHYECKas
2.1 ABOJIONHUA. DKCIIEPUMEHTAIBLHOE TOATBEPKICHUE XUMHUYECKON HBOJIOIUU.
HavaneHbie sTaner Ounonorudeckoii sBomonuu. ['unoreza PHK-mupa. [lepsoie

KJICTKHU U UX 3BOJIOI KA. q)OpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII ’)KUBBIX OPraHU3MOB

Pa3Butne xu3Hu Ha 3emiie 1o spaMm U nepuoaam. Karapxeil. Apxeiickas u
npoTepo3oiickas 3pbl. [laneozoiickas spa u e€ mepHoabl: KeMOpHICKHUH,
59 OPIOBUKCKUW, CHIyPUHUCKUHN, JAEBOHCKUN, KAaMEHHOYIOJIbHBIM, IIEPMCKHI.
. Me3so30lickas 3pa 1 €€ MepuoJibl: TPUACOBBIN, FOPCKUM, METOBOIA.

KaliHo3oiickass »92pa u €€ MNepuonbl: MaJEOTE€HOBBIA, HEOrC€HOBBIM,

AHTPOIOI€HOBBIN. XapaKTEepUCTHKA KJIMMaTa M TE€O0JOIMYECKHX IMPOIECCOB.
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OcCHOBHBIE  3Tambl 3BOJIIOIMM  PACTUTEIBHOTO M JKUBOTHOTO  MHpa.
Apomopdo3bl y pacTeHnit U KUBOTHBIX. [losiBIIeHHME, paciBeT U BBIMUpAHUE

IPYIII )KUBBIX OPTAaHU3MOB

23 Cucrema OpPraHu4YeCKOro MHpa KaK OTpPa)XCHHC OBOJIIOLUHU. OCHOBHBIE

CUCTEMATUYCCKUE I'PYIIIBI OPTraHN3MOB

OBonronus 4esloBeKka. AHTPOIIOJIOTHS Kak Hayka. PasButue mpeincraBiceHUH O
IIPOUCXOXKACHUN 4YejaoBeKa. MeToasl u3ydeHus aHtpornoreHesa. Cxonacrsa u
54 pasnuuus 4eloBeKa U )KMBOTHBIX. CHCTEMAaTHUECKOE MOJI0KEHUE YeIOBeKa.

' JBmwxymme cuibl (pakropsl) aHTporioreHe3a. HaciencTBeHHas H3MEHUYMBOCTh
U €CTeCTBEHHBIH 0TOOp. OOIIecTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OpYy AU

TpY/a, MBIIIJICHUE, PEYb

OcHOBHbIE CTaANM M BETBU 3BOJIOLMM YEJIOBEKA: aBCTpalonuTeku, YenoBek
5 s yMenbii, YenoBek mnpsaMoxondimui, YenoBek HeaHAepTanbCKui, YemoBek
pasyMHbIi. Haxoqku HCKOMaeMbIX OCTAaHKOB, BpEMs CYIIECTBOBAHUs, 00J1aCTh

pacrpocTpaHeHusl, 00bEM FOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAUs

YenoBeueckne  packl.  OCHOBHbIE  OONBIIME  pachl:  CBPOINCOWIHAS
(eBpasmiickasi), HETpo-aBCTpajowWaHas (PKBaTOpUalbHAs), MOHTOJIOUIHAS
2.6 (asmaTcko-aMepuKaHcKasi). UYepTbl MPUCIIOCOOJIEHHOCTH IpEJCTaBUTENIEH
YCJIOBCUYCCKUX paC K YCIIOBUAM CYHICCTBOBAHUA. E,Z[I/IHCTBO YCIIOBCYCCKUX pac.

Kpurtuka pacuzma

3 OpranusMel ¥ OKpyKarolias cpeia

Okosiorust Kak Hayka. 3aJadd U pas3feibl SKOJOTUH. MeToJbl 9KOJIOTHYECKUX
11 UCCleIoOBaHUM.  Dkojormdyeckoe  MupoBos3peHue. Cpenpl  oOuTaHuUsA

OpraHnu3MOB: BOJHAas:d, HAa3C€MHO-BO3AylIHAaA, IIOYBCHHAA,

BHYTPHOPIraHU3MCHHAA

Okonornyeckue (akropel. Krnaccupukamuss 95KOJIOrMYECKHX — (DAaKTOPOB:
3.2 abuotuyeckre, OMOTHYECKHE M AHTpONOreHHble. JlelicTBUE HSKOJIOTHYECKUX

(haKkTOpOB Ha OPraHU3MBbI

AbGunoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaKHOCTb. DOTONMEPUOIU3M.
33 [Ipucnocobnenuss OpraHu3sMoOB K JEMCTBUIO aOMOTHYECKUX (HaKTOPOB.

buonornueckue puT™Mbl

buotnueckue Qaxropsl. Bunsl OnoTHUeckux B3aUMOJEHCTBUI: KOHKYPEHLIUS,
34 XMITHUYECTBO, MAPa3UTU3M, MYTyallu3M, KOMMEHCAJINW3M (Haxj1eOHHUYEeCTBO,

KBapTHUPAHTCTBO), AaMEHCAJIU3M, HEWUTpaiu3M. 3HA4YCHHE OHOTHYECKUX
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B3aMMOACHCTBUN IS CYHICCTBOBAHUA OPraHU3MOB B ITPUPOJHBIX COO6H.I€CTBaX

3.5

OKOJIOTMYECKHE  XApaKTePUCTHKU  mnomyisuuu. OCHOBHBIE TIOKa3aTeln
MONYJIALIMKA: YUCIIEHHOCTD, INIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTD, HPUPOCT,

MuUrpamus. ]_II/IHaMI/IKa YUCJICHHOCTH IOITYJIAINH U eé peryirsinus

COO6IJ.I€CTBa " 3KOJOTMYCCKUEC CUCTCEMBI

4.1

Coo0miectBo opraHu3mMoB — OuoueHo3. CTpyKTypbl OHOLIEHO3a: BHUAOBasd,
MPOCTPAHCTBEHHAsA, Tpoduueckas (muineBas). Bumsl-momMmuHanTel. CBs3U B

OHOIIEHO3E

4.2

Dkosornueckue cucrembl (d9kocuctembl). Ilonsitue 00 dKocucreme U
ouoreorieHo3e. DyHKIMOHATBHBIE KOMIIOHEHTBHI JKOCHUCTEMBI: MPOAYLIEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BemiecTB M TOTOK JHEPrUu B
skocucteMe. Tpodudeckue (MUIIEBBIC) YPOBHHU SKOCUCTEMBI. [IuiieBbIe 1ienu u
cetn. OCHOBHBIE TIIOKa3aTelld AKOCHCTEMBI: OWoMmacca, MPOAYKLHS.
DKOJOTHYECKHE MUPaMUJIbL: MPOAYKIIUU, YUCIEHHOCTH, Onomacchl. CBoMCTBa

OKOCHUCTEM! yCTOfI‘-IPIBOCTB, caMoperyJsinus, pa3BuTUC. CyKLIeCCI/ISI

4.3

[IpupoaHbIe SKOCUCTEMBI. DKOCHCTEMBI 03€p U peK. DKOCHUCTEMa XBOWHOTO
WJIH [TUPOKOIMCTBEHHOTO Jieca.

AHTPONIOTEHHBIE ~ DKOCHCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHCTEMBI.
Bronornveckoe u X03HCTBEHHOE 3HAYCHHE arPOIKOCHCTEM U YPOOIKOCHUCTEM.
buopasnooOpazue xkak (daktop ycroWumBocTH dKOcUcTeM. CoxpaHeHue

OHMOJIOTMYeCKOro pa3HooOpasus Ha 3eMiie

4.4

VYuenne B.M. Bepnaackoro o Ouocdepe. I'paHulbl, coctaB U CTPYKTypa
ounocdepsl. XKuBoe BemecTBo U ero ¢yHkuu. OcobeHHocTH Omochepsl Kak
r1no0anbHOM dKOCUCTEMBI. JIMHaMHuYecKoe paBHOBecHE M OOpaTHas CBs3b B
ouocdepe. KpyroBopoThl BeliecTB U OHOTCOXMMHUYECKHE IMKIIBI 3JICMEHTOB

(yrnepona, azota). 30HaIbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Onochepe 3emiu. AHTPONIOTEHHBIE M3MEHEHUsI B Onocdepe.
I'moGanbHBIEC YKOTIOTHUECKUE TPOOIIEMBI.
OcHOBa palMOHAJBHOTO YNPABICHUS NPUPOIHBIMM pecypcaMu U HX

HUCIIOJIB30BaHUC. I[OCTI/I)KCHI/IH OMOJIOTUHU U OXpaHa IpHUpOAbI
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